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Abstract  
Background: The Portuguese National Network for Long-term Care (RNCCI) was 
formally created in 2006. The main goals of this work are to assess the reform of the 
RNCCI and to compare the long-term care (LTC) delivered through Home and 
Community-Based Services (HCBS) with care provided in the three Nursing Homes (NH) 
units, by identifying their main characteristics, the outcomes after treatment and the main 
predictors of length of care (LOC).  
Data Source: Extracted from the LTC monitoring system, the dataset contained the 
records of 20,984 people aged ≥60 years, admitted and discharged in 2015 in mainland 
Portugal. 
Methods: Firstly, we assessed the evolution of the main features of LTC reform in 
Portugal, identified its strengths, weaknesses and the main challenges ahead. Then, in 
order to identify the main risk factors on the likelihood of a person receiving care in each 
care setting, we used odds ratios and marginal effect. Thirdly, we used the Cox 
Proportional Hazards Model and ordinal logistic regressions to assess, respectively, 
mortality and patients’ outcomes after treatment. Finally, the General Linear Model was 
performed to assess the influence of patients’ dependence levels on their LOC. 
Results: Despite regional asymmetries in the provision of care, the creation of the 
RNCCI filled a gap in the National Health Service. Secondly, after adjusting for several 
variables, there are differences in the numbers of people correctly referred to each care 
setting. Then, most people present no changes in their cognitive and physical status after 
treatment. Finally, LOC is mostly influenced by the to which setting patients are admitted.  
Conclusions: Although the full implementation of the RNCCI was planned to be 
concluded over a 10-year period, public spending financial constraints have slowed its 
development since 2011. Thus, given the scarcity of resources, it is vital to adopt a 
robust, comprehensive assessment tool to ensure that the provision of care is tailored to 
each person’s needs. 
Keywords: Portuguese; Nursing Homes; Home and Community-Based Services; 
Dependency levels; Outcomes; Length of Care. 
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Resumo 
Contexto: A Rede Nacional de Cuidados Continuados (RNCCI) foi formalmente criada 
em 2006. Os principais objetivos deste trabalho são avaliar a reforma da RNCCI e 
comparar os cuidados continuados (LTC) prestados através de Cuidados Domiciliários 
(HCBS) com cuidados prestados em três unidades de internamento (NH), através da 
identificação das suas principais características, outcomes após os cuidados e os 
principais preditores da duração de cuidados (LOC). 
Fonte de dados: Utilizando o sistema de monitorização dos LTC, a base de dados 
contém registos de 20,984 indivíduos com idade ≥60 anos, admitidos e com alta em 
2015 em Portugal continental. 
Métodos: Primeiro, avaliámos a evolução das principais características da reforma dos 
LTC em Portugal, identificámos os seus pontos fortes, fracos e principais desafios. 
Posteriormente, para identificar os principais fatores de risco na probabilidade de um 
indivíduo receber cuidados em cada tipologia de cuidados, foram calculados os odds 
ratios e efeitos marginais. Terceiro, utilizámos o modelo Cox Proportional Hazards e 
Regressões Ordinais para avaliar, respetivamente, a mortalidade e outcomes dos 
doentes após tratamento. Finalmente, o General Linear Model foi utilizado para avaliar 
a influência dos níveis de dependência dos doentes na sua LOC. 
Resultados: Apesar das assimetrias regionais na prestação de cuidados, a criação da 
RNCCI preencheu uma lacuna no Serviço Nacional de Saúde. Segundo, após o 
ajustamento de diversas variáveis, existem diferenças no número de indivíduos 
corretamente referenciados para cada tipologia de cuidados. Posteriormente, a maioria 
dos indivíduos não apresenta alterações no seu estado cognitivo e físico após o 
tratamento. Finalmente, a LOC é principalmente influenciada pela tipologia onde os 
pacientes são admitidos. 
Conclusões: Embora a implementação total da RNCCI tenha sido planeada para ser 
concluída num período de 10 anos, as restrições financeiras sobre os gastos públicos 
em vigor desde 2011 contribuíram para diminuir o seu desenvolvimento. Assim, dada a 
escassez de recursos, é vital adotar uma ferramenta de avaliação robusta e completa 
para garantir que a prestação de cuidados seja adaptada às necessidades de cada 
pessoa. 
Palavras-chave: Portugal; Cuidados institucionalizados; Cuidados domiciliários; Níveis 
de dependência; Outcomes; Duração dos cuidados. 
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1. INTRODUCTION 
In the years to come, the age structure in most advanced industrial societies will be unlike 
anything that has been witnessed in the history of mankind (1,2). According to the World 
Health Organisation (WHO), it is predicted that by 2050 there will be 2 billion people over 
60 years old, meaning that this group’s proportion of world population will have increased 
from 12% to 22% between in 2015 and 2050 (3). 
Portugal, and the EU-28, are no exceptions. Based on projections made by Eurostat 
(2018), it is estimated that between 2010 and 2060 the number of people aged 65 and 
over will increase by 73% in Portugal and 75% in the EU-28, reaching in both cases 30% 
of the total population (4). The number of people aged 85 or over is likely to increase by 
4 times (from 0.20 million in 2010 to 0.76 million in 2060) in Portugal and by 3.5 times 
(from 10.36 million in 2010 to 36.85 million in 2060) in EU-28, in the same period. In 
addition, the old-age dependency index for Portugal, and for the EU-28 countries, is 
projected to show annual increases of 6.1% and 4.4%, respectively, rising, in each case, 
to 0.7 and 0.5 elderly people per working-age person (4). 
Until recently, 65 years was the point when it was assumed one entered old age, i.e., 
passed from work to retirement. But our perception of what it means to be "old" has now 
changed (5). We now have three categories: there are the “young-old” who, despite 
having reached the official retirement age of 65, continue to live a vigorous and 
productive life; the “old-old” who, although they have begun to slow down, still have a 
relatively healthy and active life; and, finally, we are beginning to talk about of the 
“oldest”, those aged 85+, who tend to be partially or totally dependent on others.  
These new labels and terms are related less to chronological age per se than to a 
person’s physical and mental condition. Thus, the main defining feature of our time 
seems to be that we are older for a longer period, and more vigorous in old age, than 
was once possible. At the same time, though, we are more likely to suffer prolonged 
periods of disability and dependency. 
Consequently, these demographic changes and the concomitant increase in chronic 
diseases and new patterns of growing morbidity and functional restrictions (1,2), will 
necessitate policies that encourage the coordination of the healthcare, social support 
and continuum care sectors as a whole. 
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1.1. Defining Long-Term Care 
Since the term ‘Long-Term Care’ (LTC) refers to a myriad of services designed to provide 
assistance over prolonged periods (6,7), its definition, and the way in which services are 
categorised, vary between international entities such as the WHO, the Organisation for 
Economic Cooperation and Development (OECD) and the European Commission. 
For the WHO (2002), LTC includes activities intended for people unable to care for 
themselves fully in the long term, and is provided by informal caregivers (e.g. family and 
friends), formal professional providers or volunteers (8). These services include personal 
care (e.g., bathing and personal hygiene), home chores (e.g., preparing meals or 
housekeeping), management of daily life tasks (e.g., shopping, taking medication or 
transportation), assistive devices (e.g., wheelchairs), or home improvements (e.g., 
ramps or handrails). More recently, the WHO report on ageing and health (2015), defines 
the term LTC as “the activities undertaken by others to ensure that people with or at risk 
of a significant ongoing loss of intrinsic capacity can maintain a level of functional ability 
consistent with their basic rights, fundamental freedoms and human dignity” (3). 
The OECD, on the other hand, defines LTC as a cross-cutting sector which includes a 
wide range of services to people who are help dependent for a long period, in the ability 
to perform Activity(ies) of Daily Living (ADL) and/or Instrumental Activity(ies) of Daily 
Living (IADL) (9). These activities include rehabilitation, basic medical services and 
social care, or other services such as transportation, meal preparation, occupational and 
education, either for the beneficiaries or their relatives. In 2011, the OECD offered 
another definition, describing this sector as a set of services required by people with 
reduced functional, physical or cognitive capacity, who consequently become dependent 
on help in performing ADL for long periods of time (10). These personal care services 
are often provided by a combination of several basic services, such as medical, nursing, 
rehabilitation and palliative care.  
For the European Commission, the term LTC covers various health and social services 
usually provided to people with some kind of physical or mental disability, to elderly who 
are in a fragile situation and specific groups that need help in their ADLs (11).  
Given these slight differences, there is no consensus at the international level on the 
definition of LTC, types of support, organisational models, policies relating to access and 
key factors needed to ensure its sustainability (6). Moreover, the differences between 
the health and social support policies adopted by each country make it difficult to 
establish parameters by which international comparisons can be made, whether in terms 
3 
of concepts, organisational or financing models, but especially the assessment of the 
quality of care. 
Nevertheless, it is common to all the definitions that LTC includes hands-on, direct care 
and general supervisory assistance to a frail population. Moreover, the type, frequency, 
and intensity of services may vary according to people’s needs, with some needing 
assistance a few times a week, others full-time support.  
 
1.2. Care settings 
Often, the provision of LTC services is associated with two main settings (6,7): 
institutional, known as Nursing Homes (NH), and non-institutional, known as Home and 
Community-Based Services (HCBS).  
The NH are institutional facilities offering 24-hour room and board, supervision and more 
intensive nursing care. Usually, services include some or all of personal care, support in 
performing daily living, nursing, medical and medication management, physical 
rehabilitation (either as a short-term service followed by a hospital discharge or as 
maintenance rehabilitation), social activities and transportation. In the HCBS, although 
care is usually provided in the person’s home, it may also be in community settings such 
as adult day care or adult day health centres. Even though the services provided may be 
similar to those in NH, they also include home-delivered meals, home reconfiguration or 
home renovation. 
According to the authors of the Portuguese National Health Plan, "it is important to 
recognise that in Portugal there is little evaluation of the quality of care and its variability. 
Even in major reforms, there is no culture of assessing their impact. Important changes 
such as [...] Long-term Care Units have hardly been evaluated, or if it happened, it has 
been very inadequate“ (12). As success in any organisation goes hand in hand with 
transparency, measuring it and sharing results, are both essential. For most commercial 
companies, success can be measured by the revenues received over the years. In the 
healthcare sector, one major measure of “success” is patients’ outcomes. However, 
given the difficulty of defining and distinguishing between outcomes accurately, using 
this measure of success becomes more a challenging and complex task. 
True, there is broad agreement among stakeholders involved in the care delivery process 
(e.g. policy makers, staff, patients, caregivers and society) on the importance of defining 
the dimensions and metrics of assessment. But there has for some years been, 
according to Porter and Teisberg (2006), too much attention paid to measuring and 
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controlling health care expenditures, and not enough to measuring the main concerns of 
this sector: the adequacy of care and its impact on patients' quality of life (13). 
 
1.3. Thesis structure 
The present work, therefore, aims to address some of these issues and to contribute to 
a better understanding of this new and increasingly important field. In order to do so, it 
fills some important gaps in the literature regarding the provision of LTC in Portugal. 
Thus, it assesses for the first time the reforms undertaken since 2006 by identifying the 
main achievements and the challenges ahead; it investigates, using the entire LTC 
national database, the extent to which the populations of each care setting differ from 
each other; it assesses patients’ outcomes after treatment; and, it assesses the influence 
of people’ dependency levels at admission on their length of care. 
This thesis has nine chapters:  
 Chapter I: Introduction, identifies some of the main definitions of LTC by 
different international entities and characterises the main LTC care settings; 
 Chapter II: Background, offers a comprehensive analysis of the main 
characteristics of the National Network for Long-Term Care reform in Portugal, 
and identifies the main risk factors for LTC admission and the expected outcomes 
mentioned in the literature for institutional and non-institutional populations; 
 Chapter III: Objectives, describes the primary and secondary goals of the thesis;  
 Chapter IV: Data Source, describes the database, the care settings and the 
numbers of patients included in the empirical analyses;  
 Chapter V: Results, presents the papers produced during this thesis; 
 Chapter VI: Conclusions, summarises the key findings of each paper and 
identifies some of the pathways of change; 
 Chapter VII: Further investigation, identifies some topics of investigation that 
will be useful in the further development of long-term care in Portugal.  
Part of this thesis has been previously published as: 
 Lopes H, Mateus C, Hernández-Quevedo C. Ten Years since the 2006 Creation 
of the Portuguese National Network for Long-Term Care: Achievements and 
Challenges. Health Policy (New York) 2018;122:210–6. 
doi:10.1016/J.HEALTHPOL.2018.01.001 (14) 
5 
 Lopes H, Mateus C, Rosati N. Impact of long-term care and mortality risk in 
community care and nursing homes populations. Arch Gerontol Geriatr 
2018;76:160–8. doi:10.1016/J.ARCHGER.2018.02.009 (15) 
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2. BACKGROUND 
Until recently, elderly people with chronic illness and/or in situations of physical/cognitive 
dependency often ended up being hospitalised for a long period, receiving care they did 
not need and taking up acute beds that could be used by those who really needed this 
type of care.  
The philosophy behind the ‘continuum of care’ is that after the acute problems have been 
treated, those in need of rehabilitation, readjustment and/or reintegration, should be 
referred to specific units that provide continuous care more efficiently in resource terms 
and, at the same time, more effectively in terms of patient outcomes. 
To meet these new challenges, it is essential to develop a new organisational model. 
Thus, the Integrated Continuous Care (in Portuguese, cuidados continuados integrados) 
model is becoming a fundamental tool in all developed countries for improving efficiency 
in healthcare organisations and ensuring the link between the Healthcare and the Social 
Support sectors. Thus, based on this premise, the LTC system was created. 
In this context, the next part of this chapter aims to provide an overview of the Portuguese 
National Network for Long-term Care (Rede Nacional de Cuidados Continuados 
Integrados, RNCCI) reform since its inception in 2006, taking into account a number of 
core dimensions: background, target population, coordination, ownership, organisational 
structure, financing system, placement process and treatment places. 
 
2.1. The Portuguese National Network for Long-Term Care 
In Portugal, LTC is understood to be "the series of health and/or social support 
interventions which, due to joint evaluation, focus on global recovery understood as the 
process of therapeutic and social support, active and ongoing, which aims to promote 
autonomy, improving the functioning of the person in a situation of dependency, through 
rehabilitation, readaptation and reintegration into the family and social life” (16). 
The provision of care defined by the RNCCI has a multidimensional design 
encompassing prevention, rehabilitation, re-adaptation and social reintegration services. 
Its main goals are preventing, reducing and delaying disability in order to promote the 
inclusion of people with functional dependency in the community and providing support 
in prevention measures and health education (16). 
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2.1.1. Context 
As with other substantial reforms of healthcare systems, the Portuguese LTC system 
experienced advances and retreats during the evolution of the model we know today. 
Following the adoption of the new policies required for the reconfiguration of the system 
of health and social care necessitated by these new challenges, several historical 
milestones were passed and partnerships formed, culminating in the formal creation of 
the current RNCCI. 
A mandatory social insurance health system for workers - the Caixa de Previdência - 
was initiated in 1946 and the NHS was created in 1979 with the aim of ensuring universal 
coverage and free access to healthcare (17,18).  
In 1983, the new statutes of the private non-profit institutions called Private Institutions 
of Social Solidarity (Instituições Particulares de Solidariedade Social, IPSS) were 
approved (19), with the Misericórdias (religious non-profit-making institutions with a 
charitable background) being the main providers. Since then, several cooperation and 
financial agreements with the state have been established through the Ministry of Labour 
and Social Solidarity, which is considered a strategic partner in the provision of social 
care services (20). The main services provided by the IPSS include institutional care, 
day centres and the Domiciliary Support Service which provides hygiene, nursing, 
transportation, meals and laundry services to people at home (17,21).  
Due to the increasing number of dependent people, and based on the work developed 
from 1983 with the IPSS, the RNCCI was launched in 2006 as a partnership between 
the Ministry of Health and the Ministry of Labour and Social Solidarity (16), largely using 
the existing institutions.  
The full implementation of the RNCCI was planned to occur over a period of 10 years. 
During this period, three stages were defined, leading  to the required coverage ratio of 
number of beds per 1,000 inhabitants aged ≥65 years (Table 1) (22): 
 Stage I (2006-2008): expand the pilot schemes and consolidate the planning, 
management and assessment features of the RNCCI. Goal: reach 30% of 
national coverage; 
 Stage II (2009-2012): develop the information systems to enable the collection 
and comparison of results between Units. Goal: reach 60% of national 
coverage; 
 Stage III (2013-2016): consolidate and stabilise the care model. Goal: reach 
100% coverage of the total mainland population. 
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Table 1: Coverage ratios defined for each stage 
  
Stage  I  
(2006 - 2008) 
Stage  II  
(2009 - 2012) 
Stage  III  
(2013 - 2016) 
Care setting
1
 
Total 
beds 
Beds per  
1,000 inhab.  
aged ≥65 years  
Total 
beds 
Beds per  
1,000 inhab.  
aged ≥65 years  
Total 
beds 
Beds per  
1,000 inhab.  
aged ≥65 years  
Nursing Homes             
UC 977 0.6 1,954 1.2 2,931 1.8 
UMDR 1,139 0.7 2,117 1.3 3,257 2.0 
ULDM 2,720 1.67 5,374 3.3 8,143 5.0 
UCP 326 0.2 651 0.4 977 0.6 
HCBS  
(number of teams) 
363 
1 in each  
primary care centre 
363 
1 in each  
primary care centre 
363 
1 in each  
primary care centre 
Legend: UC: Convalescence Units; UMDR: Medium Term and Rehabilitation Units; ULDM: Long-Term and Maintenance 
Units; UCP: Palliative Care Units; HCBS: Home and Community-Based Services. 
Source: Monitoring report of the RNCCI pilot schemes (22) 
 
2.1.2. Beneficiaries 
According to national law, the RNCCI aims "to provide integrated continuous care to 
people, regardless of age, who are in a situation of dependency" (16). Despite the target 
population being the elderly, everyone suffering the loss of physical or cognitive 
autonomy, or requiring continuous health monitoring and social support, is entitled to 
receive LTC in Portugal. Thus, according to the Portuguese law, the main target groups 
include (16):  
 People with functional dependency;  
 People with progressive chronic diseases and severe functional dependency due 
to a physical or mental illness;  
 People suffering from a terminal illness. 
 
2.1.3. Coordination 
Three levels of government are responsible for the coordination of RNCCI care  
(16,23,24):  
 At Central level, the Ministry of Health develops national health policy and 
monitors its implementation. The national coordination of the RNCCI was the 
responsibility of the Mission Unit of Integrated Continuous Care (Unidade de 
Missão dos Cuidados Continuados Integrados, UMCCI) between June 2006 and 
December of 2012. Subsequently, the Central Administration of the Healthcare 
                                                          
1 For more information regarding the care settings, please consult: 2.1.5. Organisational structure  
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System (Administração Central do Sistema de Saúde, ACSS) as assumed its 
coordination.  
 At Regional level, with the aim of flexibility and decentralisation, the guidelines 
set by the central authority are implemented by the five Regional Coordination 
Teams (Equipas de Coordenação Regional, ECR)2, one in each Regional Health 
Administrations (Administrações Regionais de Saúde, ARS). These teams 
comprise professionals in a number of disciplines, who are responsible for the 
planning, management, monitoring and assessment of the RNCCI, ensuring 
access, quality and appropriateness of services.  
 At Local level, the Local Coordination Teams (Equipas de Coordenação Local, 
ECL)3, located in the Primary Care Trusts (Agrupamentos de Centro de Saúde, 
ACES), ensure the development and coordination of resources and activities with 
the various referring entities, namely hospitals and primary care. 
The basic working, and networking design of this new level of care, which operates 
across the two sectors, health and social support, demands that responses of various 
types are shared between hospitals - through the Discharge Management Teams 
(Equipas de Gestão de Altas, EGA) - and primary care - through the Integrated 
Continuous Care Teams (Equipas de Cuidados Continuados Integrados, ECCI)4  
(25,26). These two entities are responsible for the referral process, one located in the 
acute hospitals (namely the EGA) and the other located in the primary care health 
centres (namely the ECCI). 
Based on information provided by the various LTC national reports, hospitals continue 
to be the leading referral entity in Portugal (Table 2).  
Table 2: Percentage of patients referred by referral entity 
 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 
Primary care (%) n.a. 28% 31% 30% 34% 34% 33% 35% 37% 34% 
Hospitals (%) n.a. 72% 69% 70% 66% 66% 67% 65% 63% 66% 
Legend: n.a.: not available  
Source: Author’s extrapolation based on the RNCCI national reports (27–31) 
 
2.1.4. Ownership 
Due to cultural, demographic and epidemiological changes, the traditional reliance on 
informal caregivers as the first line of social care has been decreasing (18). Thus, the 
                                                          
2 For further information, please see Appendix 1 – Care coordination levels, main responsibilities 
3 Idem. 
4 Idem. 
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formal provision of LTC is mostly made by the IPSS, with the Misericórdias being the 
main providers of these services. Nevertheless, besides the IPSS, several public 
institutions belonging to the NHS and a growing number of for-profit-institutions with 
protocols with the State have emerged to provide this care, which co-finances the costs 
per person treated (Table 3). 
Table 3: Number of protocols assigned by ownership 
Ownership 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 
NHS 10 18 23 27 32 29 28 26 15 15 
IPSS                    
Misericórdias 71 89 100 116 131 134 157 169 177 181 
Others 20 26 29 35 41 55 60 69 84 98 
For-profit-institutions 5 16 37 40 52 49 51 52 60 66 
TOTAL 106 149 189 218 256 267 296 316 336 360 
Legend: NHS: National Health Service; IPSS: Private Institutions of Social Solidarity. 
Source: Author’s extrapolation based on the RNCCI national reports (27–31) 
 
Based on Table 4, the IPSS continues to have the highest percentage of beds by type 
of ownership, with the Misericórdias being responsible for almost 50% of the total 
number. 
Table 4: Number of beds by ownership 
Ownership 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 
NHS 193 307 378 425 529 480 477 443 299 299 
IPSS           
Misericórdias 1,224 1,628 1,919 2,241 2,569 2,795 3,322 3,596 3,799 3,990 
Others 325 482 597 823 1074 1247 1360 1598 2046 2,341 
For-profit-institutions 160 453 1,044 1,136 1,423 1,389 1,483 1,523 1,615 1,770 
TOTAL 1,902 2,870 3,938 4,625 5,595 5,911 6,642 7,160 7,759 8,400 
Legend: NHS: National Health Service; IPSS: Private Institutions of Social Solidarity. 
Source: Author’s extrapolation based on the RNCCI national reports (27–31) 
 
2.1.5. Organisational structure 
In order to ensure the provision of services, and their coordination between health care 
and social support sectors, LTC in Portugal is organised in two main care settings 
(16,32): Nursing Homes (NH) and Home and Community-Based Services (HCBS).  
In the NH, although services like personal hygiene, drugs prescription and 
administration, psychological and social support are provided to all patients (32,33), the 
expected length of stay, the intensity of nursing, medical and physiotherapy care differs 
between the particular care Units:  
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 Convalescence Units (Unidades de Convalescença, UC): the goal here is to 
guarantee the clinical and functional stabilisation of each person, providing 
rehabilitation care to those who have a temporary loss of, but potentially 
recoverable, autonomy, but do not require acute hospital care. It is mostly 
intended for people discharged from hospital services such as internal medicine, 
oncology, general surgery, orthopaedics/traumatology and neurology. Nursing, 
medical and physiotherapy care are provided intensively, on a daily basis, in 
order to ensure a rapid recovery of the lost autonomy. In this units, the expected 
length of stay is less than 30 consecutive days; 
 Medium Term and Rehabilitation Units (Unidades de Média Duração e 
Reabilitação, UMDR): the goal here is to contribute to the better management of 
the UC beds, by providing less intensive and technologically differentiated care. 
Its beneficiaries are people from other LTC care settings, social security and 
solidarity institutions, other health facilities than hospitals, as well as from home. 
Although nursing care is provided on a daily basis, the medical and the 
rehabilitation care is provided on two days per week. The defined length of stay 
for these units is between 31 and 90 consecutive days; 
 Long-Term and Maintenance Units (Unidades de Longa Duração e Manutenção, 
ULDM): the goal here is to contribute to the better bed management of the 
previous units and is intended for people with difficulties of community inclusion 
due to lack of family and social resources, as well as for caregivers’ respite care. 
In this case, while the nursing care is provided daily, the medical and 
rehabilitation care are provided once a week. The expected length of stay is more 
than 90 consecutive days; 
 Palliative Care Units (Unidades de Cuidados Paliativos, UCP): aimed to offer 
late-stage and end-of-life care to patients with a terminal illness. In 2015, these 
Units were included in the National Network of Palliative Care (Rede Nacional de 
Cuidados Paliativos) (34). There is no expected length of stay.  
In the HCBS care setting, the care is provided at home between 8 am and 8 pm by a 
multidisciplinary team under the responsibility of the primary care centres, to people in a 
situation of functional dependency, who are convalescing. Typically they cannot leave 
their home but do not require hospitalisation (24). Here, The main services provided 
include personal hygiene, medical, nursing, and rehabilitation care, occupational 
therapy, education and psychosocial support involving both patients and their caregivers 
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(32,33). Individuals without a caregiver, in need of 24 h care or only social care are not 
entitling to receive these care. 
 
2.1.6. Needs assessment instrument 
Care recipients’ degree of need for LTC, and the prioritisation of types of care, are 
assessed by reference to the seriousness of their disease, their dependency level and 
the availability of social and family involvement. The information on Portuguese LTC 
beneficiaries is collected by a Central organisation, the ACSS, through a management 
and monitoring platform known as “GestCare CCI”. This platform gathers various types 
of information such as:  
 Adverse drug reactions;  
 Clinical information: admission diagnosis coded according to International 
Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM);  
 Consumables (bandages, diapers, drugs); 
 Dependency levels; 
 Diabetes risk/assessment; 
 Medical assessment; 
 Nursing assessment; 
 Pain assessment; 
 Palliative care assessment; 
 Patient administrative information;  
 Patient and episode identification; 
 Region of care; 
 Registration of infections; 
 Risk of fall; 
 Care setting; 
 Social assessment; 
 Ulcers risk/assessment. 
The tool used to codify each person’s dependency level is called the Bio-psychosocial 
Assessment Instrument5 (Método de Avaliação Biopsicossocial, MAB). The MAB is 
common to all regions across the country and collects information in three main areas 
(35) (Table 5): 
                                                          
5 For further information, please see Appendix 2 – Bio-psychosocial Assessment Instrument 
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Table 5: The Portuguese Bio-psychosocial Assessment Instrument 
BIOLOGICAL 
 Activities of Daily Living (36) 
(toileting, dressing, bathing, transferring/bed, transferring/chair, 
continence/urination, continence/defecation and feeding);  
 Age;   
 Falls; 
 Gender; 
 Health complaints;  
 Instrumental Activities of Daily Living (37);  
 Locomotion  
(ability to walk at home, walk in the street, climb stairs and 
vision/hearing); 
 State of nutrition; 
PSYCHOLOGICAL 
 Cognitive status (38)   
(temporal - year, month, day, season 
and day of the week - and spatial - 
country, province, city/town, home and 
floor - orientation);  
 Emotional complaints;  
 
 
SOCIAL 
 Habits;   
 Social status;  
 
 
The responsibility for the assessment of the three core dimensions (cognitive, physical 
and locomotion) lies with hospitals for people who are hospitalised and with primary care 
if they are currently living in the community.  
The process used to assess the person’s overall dependency level in each dimension 
occurs in three stages (39,40):  
 First, the ability to perform each activity is evaluated using a four system score, 
namely: 
o Score 0 (bad/ incapable), when a person cannot do without regular 
caregivers and/or means of support for functional replacement and does 
not cooperate;  
o Score 1 (unsatisfactory/ dependent), when s/he cannot do without regular 
caregivers and/or means of support for functional replacement but 
cooperates;  
o Score 2 (satisfactory/ autonomous), whether a person can or cannot do 
without regular means of support (other than caregivers) for functional 
replacement, and cooperates;  
o Score 3 (good/ independent), when a person does not need caregivers 
and/or other means of support for functional replacement. 
 Next, while the patient’s overall ADL/locomotion status is determined by 
considering the lowest score obtained in the eight ADL activities and four 
Locomotion activities assessed, his/her cognitive status is determined by the 
average score of the ten activities analysed.  
 Finally, based on the previous scores for each dimension, people may be 
classified into two major groups: dependent and independent. In the first case, 
they can be further subdivided as either incapable or dependent, while the 
second can be classified into autonomous or independent (39). 
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Although there is no global score that takes into account the level of dependency in each 
area, the result obtained, transcribed sequentially, allows an overall comprehensive 
evaluation, called the “Bio-psychosocial Profile” under the following headings: Gender, 
Age, Health Claims, Nutrition, Locomotion, Falls, ADL, IADL, Emotional, Cognitive 
Status, Social Status and Habits; it is presented as a sequence of 12 digits between 0 
and 3, for example: 01 013 323 23 23 (40). 
 
2.1.7. Placement process 
After determining the person’s care needs, providers should refer them to the best care 
setting, taking into account his/her dependency level, expected length of care need (in 
case of institutional care) and, whenever possible, proximity to their residence. If s/he is 
hospitalised, the identification of these cases is under the responsibility of the respective 
hospital EGA, preferably within 48 hours after inpatient admission. If the person is 
currently living in the community, these cases are identified by the primary care centres. 
After each referral entity has checked that the admission requirements have been fulfilled 
(e.g., the assessment of dependency level, social support, medical conditions and the 
identification of the person’s care needs), the admission proposal is sent to the person's 
nearest ECL, which is responsible for validating each proposal and identifying the best 
care setting for each case. According to the national guidelines, this process should take 
between 48 and 72 hours6 (16,25). 
Subsequently, the ECL evaluates the process by checking whether (or not) the referral 
criteria have been met. If not, the proposal is sent back to the referral entity. If yes, the 
ECL checks whether or not the care setting is, in fact, the most appropriate for each 
case. Then, if the proposed setting is accepted by the person and their family members, 
the admission requirements are stated, and then both the informed consent (IC) and 
agreement to the terms of acceptance (TA) must be obtained from either the recipient of 
care or their representative. 
The next phase of this process is the contact with the respective ECR, which has the 
responsibility of allocating the care provider, taking into account the care setting 
determined (in the case of NH). If there are no treatment places available in the person's 
home region, the ECR should contact the nearest region. 
                                                          
6 According to national data, despite the expected referral time be 48-72 hours, this expected time is only 
met in around 40% of the cases (90). One of the possible reason for these differences pointed out by this 
report, is the fact that ECL have other functions in addition to those regarding the RNCCI placement, both 
in health care and in social security sector, which may contribute to the lack of response within the stipulated 
time.  
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Finally, the ECR should ensure coordination between all the players (ECL, care recipient, 
referral entity and the care provider) and monitor the recovery process of each person 
(e.g., mobility, discharge plan, updating/revision the social security services, among 
others). 
Figure 1 schematizes the several stages of the admission process at the RNCCI. 
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Source: Adapted from legislative framework and referral placement process model (24,41) 
Figure 1: National Network for Long-term Care (RNCCI) placement process 
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2.1.8. Financing system 
The model adopted by the RNCCI encompasses several sources that complement each 
other (42,43): (1) public funding ensured by the State Budget and shared between the 
health and social sectors; (2) profits from social gambling and betting (e.g., national 
lottery) allocated to the Ministry of Health and to the Ministry of Labour and Social 
Solidarity; and, (3) means-tested co-payments.  
The price paid by the Ministry of Health and the Ministry of Labour and Social Solidarity 
to each LTC Unit depends on the care setting (Table 6). When the care is provided at 
HCBS, UC and UCP, the cost is entirely covered by the Ministry of Health. When the 
care is provided at UMDR or ULDM, the payment is shared between both Ministries. 
Whereas the Ministry of Health pays, respectively, 70% and 20%, the Ministry of Labour 
and Social Solidarity pays the remainder (44). In these last two NH Units, payment by 
care users is means-tested based on the percentage of the annual average per capita 
wealth held and income received by all household members (including wages, bank 
deposits, financial assets, pensions, public housing allowances and social benefits but 
excluding dependency disability allowances) for the part covered by the Ministry of 
Labour and Social Solidarity (45,46). 
Table 6: National tariff, by source of financing per care setting (€ per person/day) 
Care settings Ministry of Health 
Ministry of Labour and 
Social Solidarity 
Total 
(people/day) 
Nursing Homes    
UC 105.46 - 105.46 
UCP 105.46 - 105.46 
UMDR 67.75 19.81 87.56 
ULDM 29.85 30.34 60.19 
Home Care (HCBS) 9.58 - 9.58 
Legend: UC: Convalescence Units; UCP: Palliative Care Units; UMDR: Medium Term and Rehabilitation Units; ULDM: 
Long-Term and Maintenance Units; HCBS: Home and Community-Based Services. 
Source: Author’s extrapolation based on Ordinance 184/2015 (44) 
 
Concerning the Portuguese LTC expenditures, they increased as a percentage both of 
Gross Domestic Product and of current healthcare budget over the years (47) (Table 7).  
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Table 7: Long-term care expenditures in Portugal 
 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 
Long-term care expenditures (Euro, 
Millions, current prices) 
          
Ministry of Health 14.79 23.34 60.19 113.49 112.22 138.05 120.31 120.94 116.69 136.06 
Ministry of Labour and Social Solidarity 2.24 9.70 14.85 19.57 25.21 26.46 27.70 31.76 34.86 36.37 
TOTAL 17.03 33.03 75.04 133.05 137.43 164.50 148.00 152.71 151.55 172.44 
           
As a share of GDP (%) (**) 0.69 0.74 0.78 0.78 0.79 0.86 0.89 0.94 0.96 n.a. 
As a share of current healthcare 
expenditure (%) (**) 
7.6 7.9 7.9 7.9 8.3 9.2 9.9 10.4 10.7 n.a. 
Legend: n.a: not available; GDP: Gross Domestic Product; (**) includes the expenditures of both long-term care public 
health and social components (47) 
Source: Author’s extrapolation based on national reports (27–31) 
 
2.1.9. Main features 
2.1.9.1. Treatment places 
The number of NH beds increased from 1,808 to 8,400 between 2007 and 2016 (Graph 
1). On average, 56% of the total number of NH beds are the concern of the ULDM, 
followed by the UMDR (31%), UC (10%) and the UCP (3%). 
 
Graph 1: Nursing Home Care Units: evolution of the number of beds 
 
Source: Author’s extrapolation based on RNCCI national reports (27–31) 
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The number of NH beds has increased over the years in all regions, regardless of the 
Unit of care7 (Graph 2). In UC in particular, the region with the highest number of beds 
in 2016 is the Centre (251 beds), followed by Lisbon and Tagus Valley (199 beds), the 
North (157 beds), Alentejo (135 beds) and the Algarve (69 beds). Regarding the UMDR, 
although the Centre (775 beds) is the region with the highest number of beds in 2016, 
the region with the strongest growth between 2015 and 2016 was the Algarve (+31%), 
followed by the North (+19%). The North is the region with the highest number of ULDM 
beds (1,534), followed by the Centre (1,332) and Lisbon and Tagus Valley (1,119). These 
three regions are responsible for 84% of the total ULDM supply in Portugal. Finally, the 
number of UCP beds is considerably lower than the previous three Units of care. 
Graph 2: Nursing Home Units of care by NUTS II: number of beds 
 
 
 
Legend: NH: Nursing Home; UC: Convalescence Units; UCP: Palliative Care Units; UMDR: Medium Term and 
Rehabilitation Units; ULDM: Long-Term and Maintenance Units. 
Source: Author’s extrapolation based on RNCCI national reports (27–31) 
 
Concerning the non-institutionalise care, the number of teams within primary care 
responsible for providing HCBS increased from 72 in 2008 to 286 in 2015 (Table 8) and 
then decreased slightly, to 279, in 2016.  
 
 
 
 
 
                                                          
7 For further information, please see Appendix 3 – Treatment places 
NH Unit: UC NH Unit: UMDR NH Unit: ULDM NH Unit: UCP 
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Table 8: Home and Community Based-Services – Number of teams 
  2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 
North n.a. 0 9 71 86 84 85 84 82 84 
Centre n.a. 39 43 42 45 40 54 61 72 66 
Lisbon and Tagus Valley n.a. 6 6 58 58 54 60 60 63 60 
Alentejo n.a. 9 10 15 35 35 36 37 37 37 
Algarve n.a. 18 28 28 29 30 32 32 32 32 
Total  n.a. 72 96 214 253 243 267 274 286 279 
Legend: n.a.: not available 
Source: Author’s extrapolation based on the RNCCI national reports (27–31) 
 
Due to the growing number of home care teams available, the overall HCBS treatment 
places increased from 1,660 to 8,063 between 2008 and 2010 (Graph 3) but has since 
then decreased continuously, reaching in 2016 the lowest number since 2009. 
Graph 3: Home and Community Based-Services: evolution of the number of treatment places 
 
Source: Author’s extrapolation based on RNCCI national reports (27–31) 
 
In summary, based on the previous data, the total number of RNCCI treatment places 
(including NH beds and HCBS places) has grown over the years from 4,530 in 2008 to 
14,664 in 2016 (Graph 4).  
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Graph 4: RNCCI total supply: NH beds and HCBS treatment places 
 
Legend: NH: Nursing Homes; HCBS: Home and Community-Based Services. 
Source: Author’s extrapolation based on RNCCI national reports (27–31) 
 
Concerning the five regions of Portugal mainland, several conclusions can be 
highlighted8 (Graph 5). Regarding the NH Units of care, there has been a widespread 
and continuously growing number of NH beds in all regions. Between 2008 and 2016, 
the region of Lisbon and Tagus Valley saw the fastest growth in the number of beds (5.5-
fold increase), followed by the North (5.3-fold), the Centre (4.3), the Alentejo (3.6) and 
finally the Algarve (3.3). In 2007, the Centre held 31% of the total number of beds, 
followed by the North (26%), Lisbon and Tagus Valley (22%), Alentejo (12%) and Algarve 
(9%). In 2016, the North and Centre held about the same percentage of NH beds (30% 
each), followed by Lisbon and Tagus Valley (26%), the Alentejo (9%) and the Algarve 
(6%). 
There are no data on the HCBS treatment places from NUTS II in 2008 and 2009. 
Nevertheless, according to national data from 2010 and 2016, only Alentejo and the 
North increased the number of places (+40% and +15%, respectively). In the other 
regions, the number decreased during this period (Algarve: -44%, Centre: -43% and 
Lisbon and Tagus Valley: -23%). 
 
 
 
 
                                                          
8 For further information, please see Appendix 3 – Treatment places 
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Graph 5: RNCCI total supply by NUTS II: NH beds and HCBS treatment places 
 
Legend: NH: Nursing Homes; HCBS: Home and Community-Based Services. 
Source: Author’s extrapolation based on the RNCCI national reports (27–31) 
 
Finally, the Graph 6 shows that whereas the average number of people treated by NH 
bed is increasing over the years, the ratio in HCBS shows opposite results. 
Graph 6: Average number of people treated by treatment place (NH beds and HCBS places) 
 
Legend: NH: Nursing Homes; HCBS: Home and Community-Based Services. 
Source: Author’s extrapolation based on the RNCCI national reports (27–31) 
 
2.1.9.2. Treatment places per 1,000 inhabitants ≥ 65 years old 
Regarding the total RNCCI supply per 1,000 inhabitants aged 65 or over, the NH/HCBS 
ratios increased from 1.75/1.01 in 2008 to 4.03/3.00 in 2016 (Graph 7). The biggest 
difference between the two care settings was in 2010 (with a higher ratio in HCBS), but 
thereafter the gap narrowed, and then after 2014, the NH/HCBS had a greater 
proportion. 
Care setting: NH Care setting: HCBS 
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Graph 7: RNCCI total treatment places (NH + HCBS) per 1,000 inhabitants ≥ 65 years old 
 
Legend: NH: Nursing Homes; HCBS: Home and Community-Based Services. 
Source: Author’s extrapolation based on the RNCCI national reports (27–31) 
 
The Algarve continues to have the highest ratio of both NH beds and HCBS treatment 
places per 1,000 inhabitants ≥ 65 years old9 (Graph 8). The results are similar regardless 
of the NH Unit of care (Graph 9)10. 
Graph 8: RNCCI total treatment places (NH + HCBS) by NUTS II per 1,000 inhabitants ≥ 65 years old 
 
 
Legend: NH: Nursing Homes; HCBS: Home and Community-Based Services. 
Source: Author’s extrapolation based on the RNCCI national reports (27–31) and Portuguese demographic statistics  (48) 
 
 
 
                                                          
9 For further information, please see Appendix 3 – Treatment places 
10 Idem. 
Care setting: NH Care setting: HCBS 
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Graph 9: Nursing Home Units of care by NUTS II: number of beds per 1,000 inhabitants ≥ 65 years old 
 
 
Legend: NH: Nursing Homes; UC: Convalescence Units; UCP: Palliative Care Units; UMDR: Medium Term and 
Rehabilitation Units; ULDM: Long-Term and Maintenance Units. 
Source: Author’s extrapolation based on the RNCCI national reports (27–31) and Portuguese demographic statistics (48) 
 
2.1.9.3. Treatment places: comparing the “actual numbers” with the forecasts  
As mentioned before, it was planned that the full implementation of the RNCCI would 
happen gradually over a period of 10 years, in three stages. The data showed, however, 
that at each stage the total numbers of treatment places (Table 9) and the ratio per 1,000 
inhabitants aged ≥65 years (Table 10), was below those forecast for each care setting.  
At the last stage (2013-2016), the UC (-72%) and the UCP (-71%) were the NH Units of 
care with the greatest proportionate difference between the forecast and the actual 
numbers per 1,000 inhabitants aged ≥65 years, followed by the ULDM (-42%) and the 
UMDR (-21%). The number of HCBS teams was 23% below forecast. 
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Table 9: Differences between forecast and actual numbers of beds at the end of each stage  
  
Stage  I  
(2006 - 2008) 
Stage  II  
(2009 - 2012) 
Stage  III  
(2013 - 2016) 
 Forecast Actual * Forecast Actual ** Forecast Actual *** 
NH Units of care       
UC 977 530 1,954 867 2,931 811 
UMDR 1,139 922 2,117 1,820 3,257 
2,578 
ULDM 2,720 1,325 5,374 3,031 8,143 
4,723 
UCP 326 93 651 193 977 
278 
HCBS  
(number of teams) 
363 72 363 243 363 279 
* values of 2008; ** values of 2012; *** values of 2016 
Legend: NH: Nursing Homes; UC: Convalescence Units; UCP: Palliative Care Units; UMDR: Medium Term and 
Rehabilitation Units; ULDM: Long-Term and Maintenance Units; HCBS: Home and Community-Based Services. 
Source: Author’s extrapolation based on the RNCCI national reports (22,27,29,31) 
 
Table 10: Differences between forecast and actual numbers of treatment places                                                  
per 1,000 inhabitants aged ≥65 years at the end of each stage  
  
Stage  I  
(2006 - 2008) 
Stage  II  
(2009 - 2012) 
Stage  III  
(2013 - 2016) 
NH Units of care Forecast Actual * Forecast Actual ** Forecast Actual *** 
UC 0.6 0.32 1.2 0.44 1.8 0.39 
UMDR 0.7 0.56 1.3 0.93 2.0 1.24 
ULDM 1.67 0.81 3.3 1.55 5.0 2.27 
UCP 0.2 0.06 0.4 0.10 0.6 0.14 
* values of 2008; ** values of 2012; *** values of 2016 
Legend: NH: Nursing Homes; UC: Convalescence Units; UCP: Palliative Care Units; UMDR: Medium Term and 
Rehabilitation Units; ULDM: Long-Term and Maintenance Units. 
Source: Author’s extrapolation based on the RNCCI national reports (22,27,29,31) and Portuguese demographic 
statistics (48) 
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2.2. Risk factors for long-term care admission 
As the population becomes older (1) and (multi)morbidity patterns change (2), the 
demand for LTC services is expected to increase. Although people needing care prefer 
to remain in their homes for as long as possible in order to maintain their social networks 
and stay in their familiar environment (49–53), when the level of care requires extensive 
care, admission to an institutional facility may became necessary (51). Given this new 
reality, much research has been devoted to identifying the risk profiles of each population 
in order to anticipate future demand for LTC services, and for developing and targeting 
programmes to delay or prevent admissions to institutional settings  (7,54,55). 
Based on the behavioural model for health care services use, one of the most frequently 
used frameworks for research on LTC utilisation, the probability of receiving care in each 
setting is a function of three sets of factors: predisposition (to use services), ease or 
difficulty of access and health care system factors. 
Thus, in order to contribute to the ongoing research regarding the planning of LTC 
services based on the peoples’ needs, the aim of this section of the work is to identify 
the main risk factors that influence the probability of receiving care in each care setting 
(institutional and non-institutional). The section is organised in three broad sub-sections: 
socio-demographic characteristics, dependency levels and other dimensions. 
 
2.2.1. Socio-demographic characteristics 
Age 
The association between age and the use of LTC services is well established (7,53–55). 
Because advanced age is normally associated with general frailty, which could cause 
dependency in various daily activities, several studies have shown that older people are 
more likely to receive care in an institutional setting than in an HCBS (49,51,64,65,56–
63). 
For example, one study found that men of 85+ were 19 times more likely than 65-74 
year-olds to be admitted to an institution, and women 15 times (56). Another study found 
that the older group were four times more likely to be admitted to a NH than those aged 
60-74 years old (57). There is a range of different findings, however, on the exact effects 
of ageing on the numbers. Whereas one study concluded that for each additional month 
of age the probability of being admitted to a NH increased by about 1% (60), in a recent 
study from Canada this increase in probability was found to be 3% for each additional 
year  (64). A German study, moreover, found that the significant effects on NH 
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admissions resulted from the combination of age with other factors (49). In this case, 
whereas those aged 75-81, single and both physically and cognitively impaired were 
more likely to be admitted to a NH, having 81 or more years old  and being 
physical/cognitive impairment no longer made a significant difference.  
More recently, Lee et al. (2014) studied people with dementia with LTC insurance in 
South Korea and also found statistical differences between age groups (62). In this case, 
people in institutional care settings were older than those exclusively receiving HCBS 
care and then those receiving combined care (institutional and community care).  
Finally, several studies (66–70) have found no statistically significant differences 
between the mean ages of the populations of both care settings, in absolute numbers. 
Others concluded that, although in absolute numbers those receiving home care were 
more likely to be younger than those in a NH, after using the Propensity-Score Matching 
method to control the differences between the populations, there were no significant 
differences in age between them (71–73). 
Gender 
The results in the literature on the influence of gender appear to be mixed (7,54,55). 
Some studies found that NH have a higher proportion of men than HCBS care settings 
(57,67,74,75) but others have concluded the opposite (51,58,61,71,72); and still others 
found no statistically significant differences between the care settings (49,59,66,68,69).  
Regarding the mix findings in the literature, while in Wieland et al. (2010) study the 
proportion of men was 37% in NH and 25% in HCBS (75), two other studies found that 
only 40% of NH admissions were women (57,74). Conversely, several studies have 
found that the proportions of women ranged from 57% to 82% (51,58,61,71,72). 
Social support 
The two aspects of social support that seem to influence the risk of admission in each 
care setting are marital status and the availability (or not) of support from family and other 
caregivers. 
On marital status, four studies from the USA (57,60,68,75), one from South Korea (58), 
one from Germany (49) and two from Canada (51,64) concluded that non-married people 
were more likely to receive care at a NH than in a HCBS. For example, two studies 
concluded that the probability of unmarried people being admitted to a NH was 56%  and 
76% higher than for married people (57,60). More recently, in Canada, one study found 
that married people were more likely to receive home care (37.5%) than to be admitted 
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to a NH facility (29.5%) (51) and were also more likely to enter the LTC sector through 
home care rather than institutional care (64). 
The higher the involvement of family and other caregivers in supporting the old person, 
the more likely s/he will remain in the community (56,60,62,65,66,76). Tomiak at al. 
(2000) found that for men, the more people there were in the household, the better were 
their chances of avoiding admittance to an NH facility, whereas for women the 
association was not statistically significant (56).  Another study found that all people 
receiving home care were cared for by at least one family member, unlike those in a NH, 
which indicates that there was more family involvement in caregiving for people in the 
first care setting (66). A study that examined how the commitment of states to HCBS 
affects the risk of NH admission found that the risk of being admitted to a NH was 
reduced for those who had greater family resources such as being married, had a 
younger spouse or lived with children or close to them (60). More recently, whereas one 
study involving people with dementia concluded that those receiving only HCBS care 
were more likely to have some family/caregivers support than those receiving only NH 
or combined care (62), Wu et al. (2014) found that, not only people in institutions were 
likely to have fewer family members than those receiving HCBS, when predisposing, 
enabling, and need factors were considered simultaneously, these individuals had a 
higher use of LTC (76).  
Finally, although Penning at al. (2016) concluded that living arrangements were not 
significantly associated with HCBS care (64), Lee and Cho (2016) found that whereas in 
absolute numbers people in HCBS care were more likely to have some family/caregivers 
support than those in a NH, after controlling several characteristics there were no 
significant differences between them (72).   
Level of education 
Similarly with the previous variables, the association between the level of education and 
the LTC services is not well proven (7,54,55). In Tomiak at al. (2000) study, when 
compared with those in the lowest quartile of education, women with a higher level of 
education have a 60% chance not to be admitted in a NH (56). However, this association 
was not statistically significant for men. 
Sloane et al. (2005) found statistically significant differences in absolute numbers 
according to level of education, with a lower percentage of people with schooling to 
eighth-grade in the HCBS population than in NH, and a higher percentage with schooling 
beyond twelfth-grade (68). On the other hand, whereas two studies found no significant 
differences in the level of education between these populations (49,75), Muramatsu et 
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al. (2007) concluded that having been in education for a longer period increases the risk 
of NH admission by about 3% than those with only a few years of education (60). 
More recently, Wu et al. (2014) study found not only that the proportion of illiterate people 
in NH was higher than in HCBS, but also that a higher level of education achieved was 
also associated with greater LTC use when predisposing and enabling factors were 
considered together (76). In this case, those with 7 or more years of education were 25% 
more likely than illiterate people to receive some LTC service. 
 
2.2.2. Dependency levels 
Because a person’s dependency level cannot be measured simply by the diagnosis of 
diseases, it is essential to conduct a more detailed assessment of each person. The 
assessment usually aims to identify his/her physical and cognitive impairment, and 
contribute to the definition of the actions needed for the maintenance and/or recovery, 
total or partial, of their lost capacities (77). 
Physical function - Comparing the baseline levels 
Note: here, and subsequently, ‘baseline’ refers to ‘at the time of admission’ to one or 
another care system. 
A number of authors have found, after assessing the abilities of people in NH and HCBS 
to perform daily activities using the Barthel Index, statistically significant differences 
between the populations and concluded that, whereas the proportion of people in NH 
classified as “highly dependent” ranged from 27% to 34%, in HCBS it was 1% to 17% 
(69,74,78). Frytak et al. (2001) studied the physical function by assessing the ability to 
perform five ADL (continence, feeding, toileting, transferring, and dressing) using a scale 
ranging from 0 (no functional limitations) to 100 points (complete dependency) (79). In 
this case, whereas the population in NH had a global score of 57, those in HCBS had a 
score of 17, meaning a higher dependency level among the former group. Xie et al. 
(2002) had similar findings: after assessing four ADL (feeding, urine incontinence, faecal 
incontinence and mobility), the percentage of people classified as functionally dependent 
in NH was approximately three times higher than those in HCBS (67).  
Borrayo et al. (2002) found that the number of ADL that a person could not do at all, or 
needed some help or supervision, was higher among those in NH (3.9 activities) than 
those in HCBS (2.2 activities) (57). Moreover, these authores also found that the 
percentage of people considered independent in performing each of the six activities 
assessed ranged from 4% to 34% in the first group and from 27% to 71% in the second 
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group. A similar trend was found in four studies (59,60,68,80). For example, in Gruber-
Baldini et al. (2007) study, whereas 39% of people with dementia receiving community 
care had no physical limitations and only 11% were totally dependent in performing all 
six ADL assessed, these percentages among those in NH were 5% and 51%, 
respectively (59). 
In Germany, two studies concluded that not only the association between older age and 
physical impairment that was significantly associated with NH admission (49), but also 
that the proportion of those classified in the very severe level was higher in NH than in 
HCBS (81). 
In two studies from South Korea, the authors, one using 13 (70) and the other using 23 
items of physical assessment (62) in people with dementia, found significantly higher 
scores among those in NH, indicating lower independency levels than among those 
receiving HCBS care. A study from Taiwan had similar findings: the percentage of people 
in NH with 4-6 items of ADL disability was higher than those receiving HCBS care (75% 
and 55%, respectively), indicating a higher physical dependency level (76).  
On whether or not the ‘Ageing in place policy’ (community-based living before 
institutionalization) delays NH admission, a study from the USA concluded that the 
average level of physical dependency of newly admitted NH patients increased between 
2007 and 2012 and around 80% required limited to extensive assistance in performing 
all ADL tasks except eating, which required only supervision (63). According to the 
authors, the help needed with activities such as dressing, transferring and eating 
increased significantly over the years. 
More recently, although several studies concluded that the population receiving home 
care were more physically dependent at the time of admission than those receiving NH 
(51,65,71,73), after using the Propensity-Score Matching method to control the baseline 
differences between populations, two studies found no statistical differences (71,73) . 
Finally, other authors, after using the same method in people with stroke, concluded that 
although the motor disturbances were not significantly different between the home care 
and the NH groups, the first ones were significantly less dependent in performing ADL 
than the second group (72).  
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Physical function - Influence on the risk of being admitted in each care setting 
Besides the differences between the two populations at the time of admission, several 
authors studied the predictive power of functional dependency in the risk of being 
admitted to each care setting. 
Using the proportional hazard regression model, a study from Canada found that men 
and women considered functionally disabled have a probability of being admitted to a 
NH 3.2 and 1.6 times higher, respectively, than those considered not disabled (56). More 
recently, another study from Canada used the ADL Self-Performance Hierarchy Scale 
and concluded that people with physical dependency were 37% less likely to receive 
care at home than in an institution (64). 
In Borrayo et al. (2002) study, after using a multinomial logistic regression to analyse the 
probability of receiving LTC in NH versus HCBS care settings, the authors found that not 
only people who were less functionally dependent were more likely to be admitted to a 
HCBS, but also that for each additional ‘dependant ADL’ the probability of being admitted 
to a NH increased by about 93% (57). Other authors also found - albeit not statistically 
significantly - that for each additional ADL limitation the probability of being admitted to 
a NH increased by about 4% (60). In addition to the influence of the ADL, the ability to 
perform more complex activities such as IADL was found to have a statistically significant 
influence: for each additional limitation in performing some IADL, the probability of being 
admitted to a NH increased by about 27%. 
Finally, in a recent study seeking to identify the determinants of LTC services among the 
elderly, people with 4-6 items of ADL disability were 21.5 times more likely to use some 
LTC services than those without a disability when predisposing, enabling and need 
factors were considered together (76). 
 
Cognitive function - Comparing the baseline levels 
Similarly with the previous case, there also differences in cognitive status between NH 
and HCBS populations both in numbers at the time of admission and on the risk of being 
admitted to each care setting. 
After using the Mini Mental State Examination (MMSE) scale, two studies from the UK 
(74,78), one from Taiwan (69) and another from South Korea (70) concluded that people 
admitted to NH were more cognitively impaired upon admission than those receiving 
HCBS care. In the first study, in which the scores ranged from 0 (high dependency) to 
20 (low dependency) points, while the median cognitive score among those in NH was 
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12 points, it was 16 points among those receiving home care (78). In the second study, 
whereas 23% of people in HCBS were classified as “more impaired” (score 0-9 points), 
this percentage among those in NH was 45% (74). In Kuo et al. (2010) study, the 
percentage of the NH population considered fully dependent upon admission (47%) was 
almost four times higher than those in HCBS (12%) (69). Finally, after using the Korean 
version of the MMSE scale (K-MMSE), which ranged from 0 (total impaired) to 11 
(independent) points, the authors calculated an average score 7.5 points for those at 
home care and 6.1 for those in NH (70). 
In a study conducted in Florida, USA, the authors assessed people’s cognitive status by 
classifying them into one of four levels of dependency, ranging from 0 (independent) to 
3 (severe impairment) (57). Although no statistical significance was shown, the average 
score upon admission ranged from 1.42 (NH) to 1.72 (HCBS), indicating a worse status 
among those at the second group. Contrary to these findings, two studies from the USA 
(68,80) and one from Canada (51) found statistically significant differences between the 
populations, in which the HCBS people exhibited less severe cognitive impairment than 
the people in the NH. In this case, while the first paper used the Minimum Data Set 
Cognition Scale (68), the other two used the cognitive performance scale to assess 
cognitive status (51,80). In Lee et al. (2014) study, the suthors used ten items to assess 
cognitive function, adopting a scale ranging from 0 (independence) to 10 (impaired) 
points (62), in order to compare people with dementia according to the LTC services they 
were receiving. In this case, those receiving exclusively institutional care (7.7 points) had 
statistically significant worse status on admission than those receiving solely HCBS (7.4 
points) or those receiving combined care (7.5 points).  
Finally, although in two studies the people receiving home care were more likely to have 
poorer cognitive function than those receiving NH upon admission (71,73), after using 
the Propensity-Score Matching method to control the baseline differences between the 
populations, the differences were not statistically significant.  
Cognitive function - Influence on the risk of being admitted to each care setting 
In Rothera et al. (2003) study, cognitive status was one of the most significant factors 
associated with the type of care provided (74). In this case, those with greater cognitive 
impairment (score 0-9 points) had a lower probability (around 63%) of receiving home 
care services than those less impaired (score 10-30 points).  
Based on a multinomial logistic regression, a study from Florida concluded that people 
with a diagnosis of Alzheimer’s disease or high levels of cognitive impairment were more 
likely to be admitted to a NH than to be in HCBS (57). This was also reflected in two 
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other studies (60,64), where the authors used the MMSE and concluded that  those 
cognitively impaired had a higher probability (around 27%) of being admitted to a NH 
than to a HCBS (60), and in the second study, from Canada, the Cognitive Performance 
Scale was used and a similar probability was found (around 32%) (64). 
According to some of these studies, the fact that the HCBS population was less likely to 
have been diagnosed with a mental disease, or found to be cognitively impaired, may be 
explained by the fact that people receiving home care are less likely to have access to a 
neurological evaluation that can lead to a more specific diagnosis. 
 
2.2.3. Medical conditions 
Because LTC beneficiaries are usually elderly people with chronic diseases which often 
influence their physical and cognitive ability, accurate information about medical 
diagnoses is essential for planning care, monitoring and predicting the rehabilitation 
outcomes. 
In this area, too, there are conflicting conclusions in the literature. After considering the 
average number of comorbidities, whereas several authors have concluded that the NH 
population had a higher burden of diseases (64,68,72), others have concluded the 
opposite (57,81). For that matter, after considering several medical conditions, Sloane 
at al. (2005) found that the average number of chronic diseases was higher among 
people in NH (4.4) than among those in HCBS (3.6) (68). Lee and Cho (2016) assessed 
older adults with a stroke and found a higher percentage of people with four or more 
chronic diseases among those receiving care in NH (9%) than among those in HCBS 
(7%) (72). Finally, concerning the influence of medical conditions on the risk of being 
admitted to each LTC care setting, Penning at al. (2016) in Canada concluded that for 
each additional chronic disease the probability of being admitted to NH care increased 
by 10.3% (64). 
On the opposite side, after considering sixteen medical conditions, Borrayo et al. (2002) 
concluded that, on admission to care, the average numbers of chronic diseases among 
those in HCBS and NH were 3.3 and 2.5 respectively (57). Nevertheless, although the 
existence of more chronic diseases decreases the probability of being admitted to a NH 
facility by about 12%, this association was not statistically significant. More recently, 
using the Charlson Comorbidity Index to account for all inpatient and outpatient 
diagnoses documented for each person, a study from Germany found a slightly higher 
index among the community population upon admission, independently of the required 
level of care by which each person was classified (81).  
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In addition to the simple numbers of chronic diseases, several studies have found 
differences regarding the prevalence of specific medical conditions between both 
populations (49,51,56,59,63,71,72,75,76,78). 
On this question, whereas some authors have concluded that people with a diagnosis of 
dementia were more likely to be in a NH (59,78), Tomiak et al. (2000) found that the 
presence of specific medical conditions not only increases the risk of NH admission but 
also that their influences on men were different from that on women (56). In this study, 
diagnosis of dementia and the presence of Alzheimer’s disease increased the risk of NH 
admission by 20.2 times for men and 10.0 times for women, musculoskeletal disorders 
by 2.8 times and stroke by 2.3 times for men, and other mental disorders by 2.7 for men 
and by 1.8 times for women. 
In Wieland et al. (2010) study, statistically significant differences were found in the 
prevalence of several medical conditions between NH and HCBS patients (75). In 
particular, whereas the prevalence of congestive heart failure (13.5% vs. 27.1%), 
diabetes (29.5% vs. 39.2%) and stroke (23.5% vs. 24.7%) was lower among the first 
group, fewer of those receiving home care had heart diseases (12.5% vs. 13.0%), 
anaemia (11.4% vs. 15.2%), cancer (7.5% vs. 8.5%), renal failure (6.5% vs. 7.0%) and 
diagnosis of dementia (18.0% vs. 50.2%) than in the institutional population. 
In two studies comparing people with dementia receiving care at home with those in 
residential facilities, the authors reached opposite conclusions. In Germany, Luppa et al. 
(2012) found no significant differences between the two care settings in the numbers of 
people with coronary heart disease, myocardial infarct, Parkinson disease or stroke (49), 
but in a Canadian study, medical conditions such as Parkinson's disease, heart disease, 
diabetes and renal disease were more prevalent among institutional patients (51). 
Regarding the use of LTC services, a study from Taiwan concluded that although people 
with hypertension, stroke or dementia were more likely to use some LTC services than 
those without these chronic diseases (1.60, 2.08 and 2.32 times more, respectively), 
there were no statistically significant differences in the number of people with some of 
these diseases between NH and HCBS care settings (76). 
On the question of whether the ‘Ageing in place’ policy delays NH admission, Young et 
al. (2015) analysed LTC admissions from 2007 to 2012 and concluded that the most 
prevalent health characteristics that were increasing among people being admitted to 
institutional care were hypertension (73% to 80%), bowel incontinence (51% to 56%) 
and dementia (34% to 42%) (63). The prevalence of heart failure, on the other hand, 
declined by approximately 3%. 
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More recently, in the study by Lee et al. (2015), although there is a higher prevalence of 
dementia and musculoskeletal diseases among NH (45% and 64%) people than among 
those in HCBS (40% and 43%), this latter population were more likely to have stroke, 
hypertension, diabetes or pressure ulcers (49%, 47% 23% and 15%, respectively) than 
the first group (36%, 45% 17% and 11%, respectively) (71). Nevertheless, after adjusting 
for several baseline characteristics, the differences were not statistically significant. 
Similarly with the previous study, even after adjusting to several baseline characteristics 
there were no significant differences between the two populations, whereas the people 
in NH were more likely to have dementia (47% vs 27%), osteoporosis (9% and 8%) or 
fractures (12% vs 11%), the people in HCBS were more likely to have hypertension (65% 
vs 63%), diabetes (28% vs 23%) or back pain (13% vs 12%) (72).  
 
2.2.4. Other dimensions 
Several others dimensions were analysed by several authors to identify the main 
characteristics that differentiate the population of the two care settings, namely the region 
of care, behavioural problems, anxiety and depression and length of care. 
Region of care 
Although there were no statistically significant differences among men, women living in 
urban areas had a 60% higher risk of being admitted to a NH than those living in a rural 
area (56). A study conducted in Florida, in which the region of the state was a factor 
considered in examining variables that affect LTC supply, concluded that people living in 
regions where the availability of NH beds was above the state median, and the 
alternative LTC programmes were limited, were less likely to receive HCBS care (57). In 
Wu et al. (2014) study, when predisposing, enabling and need factors were considered 
simultaneously, people in urban areas were significantly more likely (by around 68%) to 
be in LTC care than those living in non-urban areas (76). 
More recently, a Canadian study that looked at people admitted into the public LTC 
system over a four-year period, 2008 to 2011, concluded that, although it was not 
statistically significant, people living in an urban region had a lower probability of 
receiving community care than those in non-urban areas (64).  
As mentioned by Muramatsu et al. (2007), in addition to people’s dependency levels, a 
further influence on which care setting people end up in may be the combination of their 
living arrangements and the characteristics of the region in which they live (60). In this 
case, the authors found that, although living in a State with higher HCBS expenditures 
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was associated with lower risk of NH admission among childless older people, this 
association was not statistically significant among those with living children. 
Conversely, two studies from South Korea compared those receiving care in three 
geographical regions (metropolitan, small city and rural area) and found that, while there 
was a significantly higher percentage of people receiving home care in a metropolitan 
area, the reverse was true for those living in a rural area (71,72). 
Behavioural problems  
Aggressive behaviour, physical or verbal towards other LTC users, nursing staff or others 
care workers is not uncommon in LTC care settings. Thus, in order to better prepare and 
alert staff for this type of care user, several studies have been conducted, using a range 
of methods, to identify the main features of behavioural problems, and their severity. 
Again, in this area, the literature offers a contradictory picture: whereas some authors 
found no statistically significant differences between NH and HCBS populations (68,74), 
others concluded that the former group had a higher percentage of people with 
behavioural problems (64,67,71,75) and others reached to an opposite conclusion (62).  
Rothera et al. (2003) used the Neuropsychiatric Inventory scale to assess non-cognitive 
psychiatric features (e.g., elation/ euphoria, apathy/ indifference, disinhibition, 
irritability/lability, motor disturbance, night-time behaviours, appetite/eating) and 
concluded that 92% and 83% of the NH and HCBS populations, respectively, had at least 
one disturbed behavioural problem (74). There was, however, no statistically significant 
difference in terms of the total number of behavioural problems or the severity of 
disturbance between the populations. Another study resulted in a similar conclusion: the 
authors used a short version of the Cohen-Mansfield Agitation Inventory scale with a 
cohort of people with a diagnosis of dementia (mild, moderate or severe), and also found 
no statistically significant differences in the prevalence of behaviour problems between 
both populations (68). 
Four other studies, however, reached different conclusions. In Xie at al. (2002), not only 
was the percentage of people with behavioural problems on admission, such as verbal 
or physical aggression or danger of self-harm, higher among those in NH (53% vs 30%), 
but also the presence of such problems was strongly associated with requiring a high 
level of institutional care (67). Wieland et al. (2010), using features such as wandering, 
verbal abuse, physical abuse and socially inappropriate behaviour, also found a 
significantly higher prevalence of all these symptoms among people in NH, when 
compared with those receiving community care (75). Lee et al. (2015), after assessing 
14 behavioural problems, found statistically significant differences between the average 
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numbers of problems of the two populations (71). In this case, while those receiving 
institutional care had on average 3.6 behavioural problems those receiving HCBS had 
on average 2.4. Finally,  Penning at al. (2016) in Canada assessed problematic 
behaviour by examining data on wandering, verbal abuse, physical abuse, disruptive 
behaviour and resisting care, using a score ranging from 0 to 5, with higher scores 
indicating more behavioural problems (64). They found that fewer behaviour problems 
decreased the risk of being admitted to a NH by 23%. 
More recently, Lee et al. (2014) reached an opposite conclusion. After assessing 
behavioural symptoms by using the presence or absence of 16 items, the authors 
concluded that people who received care only in NH had fewer behavioural problems 
(an average of 4.5) than those receiving only home care (average of 4.6 problems) or 
combined care (average of 5.2 problems) (62).  
Depression  
Similarly to the previous case, symptoms of depression are also experienced by those 
receiving LTC, so accurate information on this needs to be gathered by nursing staff in 
order to minimise its effects on people’ recovery. 
Researching this area, Rothera et al. (2003) adopted the Geriatric Depression Scale, 
using a score ranging from 0 to 20, with higher scores indicating more depression levels 
(74). They found that, although the median depression score was higher among those in 
NH (7 points, ranging from 0-18 points) than for those in HCBS (5 points, ranging from 
0-19 points), clinical depression was not associated with the type of care provided. 
Similar to the previous case, Gruber-Baldini et al. (2007) also found - though without 
statistical significance - a higher prevalence of depression among those in NH (around 
47%), than with those receiving community care (around 30%) (59). 
Contradictorily, after using the Cornell Scale for Depression in Dementia to record the 
depressive symptoms, Sloane et al. (2005) found statistically significant differences 
between the two populations, with those receiving care at home (4.5 points) having more 
depression symptoms than those in NH (3.6 points) (68). 
More recently, two studies from Canada used the Depression Rating Scale, with the 
scores ranging from 0 to 14 points, with the higher values indicating more numerous or 
frequent symptoms (51,64). In Bartfay et al. (2016), not only were these symptoms more 
prevalent among the people in the institutions, they were also positively associated with 
late diagnosis of dementia (51). Penning et al. (2016) assessed LTC trajectories over a 
4-year period and found no significant depression symptoms related to any specific 
population (64).  
39 
Psychological Well-Being 
Frytak et al. (2001) adopted the SF-36 Short-Form Health Survey using a score ranging 
from 0 to 100 points, with a high score indicating high psychological well-being (79). In 
this case, although people in HCBS presented a higher score on admission than those 
in NH, after controlling for other health and social variables no significant differences 
were found between them. Nevertheless, other variables included in the psychological 
well-being model such as the perceptions of staff, pain interference in performing ADL, 
general health status and involvement in solo activities, were significantly related to the 
initial status. 
Pain and Discomfort 
In Oregon, USA, Frytak et al. (2001) measured the frequency of occurrence of seven 
items, namely: aches and pains in joints or muscles, chest pain, shortness of breath, 
dizziness, itching and burning, headaches and coughing (79). Although the authors 
found no significance differences between both populations, being female, having a 
diagnosis of congestive heart failure, with poorer general health and more physical 
disabilities were more likely to report higher levels of pain and discomfort on admission. 
Finally, in another study from Canada, Bartfay et al. (2016) found not only a higher 
prevalence of daily pain symptoms among people receiving home care but also that the 
presence of pain was negatively associated with late diagnosis of dementia (51). 
Length of care  
On the differences between the length of care in each care setting, two studies from the 
USA reached different findings (59,68). Gruber-Baldini at al. (2007) found that the length 
of stay of those in NH (896 days) was longer than those in HCBS (740 days), but de 
Sloane et al. (2005) concluded the opposite (329 vs. 336 days).  
Young et al. (2015) examined whether ‘Ageing in place’ delays NH admission among 
New York State home care beneficiaries and concluded that between 2007 and 2012, 
the average length of care at home before NH admission increased from 8 to 17 months, 
enhancing the importance of the ‘Ageing in place’ policy (63). 
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Table 11: Comparing characteristics of Nursing Homes and Home and Community-Based Services populations 
Ref Year Age Gender Social support 
Level of 
education 
Physical function 
Cognitive 
function 
Medical 
conditions 
Other dimensions 
(Challis et al., 
2000) (78) 
2000     
NH: more 
dependent; 
NH: more 
impaired; 
NH: more 
people with 
dementia; 
 
(Tomiak et 
al., 2000) (56) 
2000 NH: older; 
NH: higher percentage of 
male; 
NH: less social 
support; 
NH: more 
people with 
higher 
education; 
  
NH: higher 
burden of 
comorbidities 
Region of care: urban area 
associated with NH 
admission; 
(Chiu, Shyu 
and Liu, 
2001) (66) 
2001 
No 
differences; 
No differences; 
NH: less social 
support; 
 No differences;    
(Frytak et al., 
2001) (79) 
2001     
NH: more 
dependent; 
  
Psychological well-being: no 
differences;  
Pain and discomfort: no 
differences; 
(Borrayo et 
al., 2002) (57) 
2002 NH: older; 
NH: higher percentage of 
male; 
NH: more likely 
to be widowed 
/never married/ 
divorced; 
 NH: more 
dependent; 
No differences; 
NH: lower 
burden of 
comorbidities; 
Region of care: urban area 
associated with NH 
admission; 
(Xie et al., 
2002) (67) 
2002 
No 
differences; 
NH: higher percentage of 
male; 
NH: less social 
support; 
 NH: more 
dependent; 
  
Behavioural problems: higher 
percentage in NH; 
(Rothera et 
al., 2003) (74) 
2003  
NH: higher percentage of 
male; 
  NH: more 
dependent; 
NH: more 
impaired; 
 
Behavioural problems: no 
differences; 
Depression: higher 
percentage in NH; 
(Kim and 
Yang, 2005) 
(58) 
2005 NH: older; 
NH: higher percentage of 
females; 
NH: more likely 
to be widowed 
/never married/ 
divorced; 
     
(Sloane et al., 
2005) (68) 
2005 
No 
differences; 
No differences; 
NH: more likely 
to be widowed 
/never married/ 
divorced; 
NH: fewer 
people with 
higher 
education; 
NH: more 
dependent; 
NH: more 
impaired; 
NH: higher 
burden of 
comorbidities; 
Behavioural problems: no 
differences; 
Depression: higher 
percentage in HCBS; 
Length of care: longer in NH; 
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Ref Year Age Gender Social support 
Level of 
education 
Physical function 
Cognitive 
function 
Medical 
conditions 
Other dimensions 
(Gruber-
Baldini et al., 
2007) (59) 
2007 NH: older; No differences;   
NH: more 
dependent; 
 
NH: more 
people with 
dementia; 
Depression: higher 
percentage in NH; 
Length of care: longer in 
HCBS; 
(Muramatsu 
et al., 2007) 
(60) 
2007 NH: older;  
NH: more likely 
to be widowed 
/never married/ 
divorced; 
NH: less social 
support; 
NH: more 
people with 
higher 
education; 
NH: more 
dependent; 
NH: more 
impaired; 
  
(Kuo et al., 
2010) (69) 
2010 
No 
differences; 
No differences; 
No differences 
between the 
settings; 
 NH: more 
dependent; 
NH: more 
impaired; 
  
(Wieland et 
al., 2010) (75) 
2010 
No 
differences; 
NH: higher percentage of 
males; 
NH: more likely 
to be widowed 
/never married/ 
divorced; 
No 
differences; 
  
NH: more 
people with 
heart diseases, 
anaemia, 
cancer, renal 
failure and 
dementia; 
Behavioural problems: higher 
percentage in NH; 
(Häcker and 
Hackmann, 
2012) (61) 
2012 NH: older; 
NH: higher percentage of 
females; 
      
(Luppa et al., 
2012) (49) 
2012 NH: older; No differences; 
NH: more likely 
to be widowed 
/never married/ 
divorced; 
No 
differences; 
NH: more 
dependent; 
NH: more 
dependent; 
No differences;  
(Kane et al., 
2013) (80) 
2013     
NH: more 
dependent; 
NH: more 
dependent; 
  
(Kim, Kwon 
and Shin, 
2013) (70) 
2013 
No 
differences; 
NH: higher percentage of 
females; 
  NH: more 
dependent; 
NH: more 
impaired; 
NH: lower 
burden of 
comorbidities; 
 
(Schwarzkopf 
et al., 2013) 
(81) 
2013 NH: older; 
NH: higher percentage of 
females; 
  NH: more 
dependent; 
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Ref Year Age Gender Social support 
Level of 
education 
Physical function 
Cognitive 
function 
Medical 
conditions 
Other dimensions 
(Lee et al., 
2014) (62) 
2014 NH: older; 
NH: higher percentage of 
females; 
NH: less social 
support; 
 
NH: more 
dependent; 
NH: more 
impaired; 
 
Behavioural problems: higher 
percentage in HCBS; 
(Wu et al., 
2014) (76) 
2014   
NH: less social 
support; 
NH: fewer 
people with 
higher 
education; 
NH: more 
dependent; 
  
Region of care: urban area 
associated with NH 
admission; 
(Lee et al., 
2015) (71) 
2015 NH: older; 
NH: higher percentage of 
females; 
  
NH: less 
dependent; 
NH: more 
impaired; 
 
Region of care: urban area 
associated with HCBS care; 
Behavioural problems: higher 
percentage in NH; 
(Wübker et 
al., 2015) (65) 
2015 NH: older;  
NH: less social 
support; 
 
NH: more 
dependent; 
   
(Young et al., 
2015) (63) 
2015 NH: older; 
NH: higher percentage of 
females; 
    
NH: more 
people with 
hypertension, 
bowel 
incontinence 
and dementia; 
 
(Bartfay, 
Bartfay and 
Gorey, 2016) 
(51) 
2016 NH: older; 
NH: higher percentage of 
females; 
NH: more likely 
to be widowed 
/never married/ 
divorced; 
 
NH: more 
dependent; 
NH: more 
dependent; 
NH: more 
people with 
Parkinson's 
disease, 
Diabetes 
mellitus and 
renal disease; 
Pain scale: more symptoms 
in HCBS people; 
Depression: higher 
percentage in NH; 
(Lee and 
Cho, 2016) 
(72) 
2016 NH: older; 
NH: higher percentage of 
females; 
NH: less social 
support; 
   
NH: higher 
burden of 
comorbidities; 
Region of care: urban area 
associated with HCBS care; 
(Newcomer et 
al., 2016) (73) 
2016 NH: older; 
NH: higher percentage of 
females; 
NH: fewer 
people living 
alone; 
 
NH: more 
dependent; 
   
(Penning et 
al., 2016) (64) 
2016 NH: older; 
NH: higher percentage of 
females; 
NH: more likely 
to be widowed 
/never married/ 
divorced; 
No differences in 
social support; 
 
NH: more 
dependent; 
 
NH: higher 
burden of 
comorbidities; 
Behavioural problems: higher 
percentage in NH; 
Depression: no differences; 
Legend: NH: Nursing Homes; HCBS: Home and Community-Based Services 
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2.3. Outcomes in long-term care  
The outcomes in the LTC sector result from a complex interplay among different 
characteristics of the services’ recipients, the care environment and the services 
provided. Although NH and HCBS seem to offer similar services, they differ in terms of 
frequency, intensity and supervision (6,7). Consequently, the expected outcomes may 
also be different between the settings.  
Even though most studies included in this present review analyse the differences 
between NH and HCBS populations, only few have compared their outcomes (7). For 
this work, the term outcome is defined by the difference between scores in at least two 
moments in time, regardless of the area analysed, and/or the destination after discharge. 
An outcome, then, can be seen as positive (dependency level at a point later than 
admission lower than it was on admission), negative (dependency level at a point later 
than admission higher than it was on admission) or null (dependency level at a point later 
than admission the same as it was on admission). 
In order to identify the main differences between NH and HCBS patients’ outcomes, three 
main groups of analyses were defined: dependency levels, mortality and other 
dimensions. 
 
2.3.1. Dependency levels 
 
Physical functions 
On the outcomes of physical functions in both care settings, the literature - again -  offers 
differing findings (82,83). While some studies found no significant differences in the 
deterioration of ADL functions between NH and HCBS populations (66,68,79), others 
found better outcomes in HCBS people (62,71,72,74,80) and one study found that only 
the NH population showed some ADL improvements (58). 
 No differences between both populations 
In order to compare the cost-effectiveness between people with severe stroke at four 
care settings (hospital chronic care, NH, home care and family care), Chiu et al. (2001) 
assessed people’s physical status at four moments in time, using the Katz Index (66). 
Based on this analysis, the authors found no significant improvement in ADL scores at 
the end of the third month, for either in NH or home care. In a study from the USA, Frytak 
et al. (2001) studied the differences in outcomes trajectories for ADL between both care 
settings and found that, although the type of setting was strongly related to functional 
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ability on admission, it was not significantly associated with functional improvement (79). 
Finally, after adjusting for baseline age, gender, race, education, marital status, length 
of time since admission, cognitive status and comorbidities, Sloane et al. (2005) found 
no statistically significant differences in the mean rate of decline in ADL between the care 
settings, for either the mild dementia cohort or the moderate-to-severe dementia cohort 
(68). 
Better outcomes in the HCBS population 
In a cohort of older people admitted for long-term nursing and home care in the UK, 
Rothera et al. (2003) compared the differences between the admission and the follow-
up scores on the daily activity “continence” using the Barthel Index (74). In this case, 
70% of the HCBS people considered as “high needs” on admission improved their 
function ability, the equivalent figure was 22% among those in NH. 
Kane et al. (2013) assessed the impact of increased investment in HCBS care in seven 
states in the USA, and concluded that after three months there had been a higher 
proportionate increase of people with no ADL dependencies in the HCBS program than 
in the NH (80).  
After assessing two cohorts of LTC people with dementia, one observing people over 
one year (2008 and 2009) and the second over a period of two years (2008-2010), Lee 
et al. (2014) offered a number of conclusions on the performance of basic (i.e., ADL) or 
more complex (i.e., IADL) activities (62). In the first cohort, while around 42% of all 
patients improved their ability to perform ADL (45% of those who had only home care, 
41% of those receiving only institutional care and 36% of those receiving combined care), 
only 27% improved the ability to perform IADL (30% of those receiving only home care, 
26% of those receiving only institutional and 27% of those receiving combined care). 
Regarding the second cohort, 45% of all patients improved their ability to perform ADL 
(49% of those receiving only home care, 44% of those receiving only institutional and 
39% of those receiving combined care). And 29% of all people improved their ability to 
perform IADL (32% of those receiving only home care, 28% of those receiving only 
institutional and 27% of those receiving combined care). Finally, after controlling for 
several covariates, the people in home care had a significantly lower average ADL/IADL 
scores than those in NH at the second cohort, indicating a better physical status. 
Moreover, in a study comparing the outcomes of older adults in NH and home care 
settings, Lee et al. (2015) concluded that dependency in performing daily activities after 
one year was significantly lower in the home care group, that is, this group was less 
deteriorated than those in NH (71). A similar finding by Lee and Cho (2016) in Japan 
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(72). After looking at changes in rehabilitation needs after one year, the authors found 
significantly greater improvements in older adults with stroke who received care at home, 
than in those in NH. The data on their dependency levels (with level 1 being the most 
dependent and level 3 being the least dependent) showed that whereas 47% of those 
receiving home care remained at level 2, 42% improved to level 3 or higher and 11% 
worsened to level 1, these percentages at the NH group stood at 63%, 21% and 16%, 
respectively.   
Better outcomes in NH population 
In order to assess the cost-effectiveness of treating people with stroke in NH and HCBS, 
Kim and Yang (2005) used an ADL index constructed from self-performance scores in 
four ADL domains (bed mobility, toileting, transferring and eating) (58). In this case, not 
only those in NH presented a better physical function both on admission and after three 
months, comparing both scores, only functional improvement was statistically significant 
among these people. 
 
Cognitive status 
Although less frequently than the physical functions, some studies have also assessed 
changes in cognitive status between two moments in time. Similarly to the previous case, 
the results are not consistent.  
 No differences between both populations 
After adjusting for several characteristics (age, gender, race, education, marital status, 
length of time spent in care, cognitive status, and number of comorbid conditions), 
Sloane et al. (2005) found no statistically significant differences in the mean rate of 
cognitive decline after one year between the two care settings, for either the mild 
dementia cohort or the moderate-to-severe dementia cohort (68). A similar finding in Kim 
and Yang (2005) study (58). After using the Cognitive Performance Scale to assess the 
cognitive status of people with stroke who were receiving NH or HCBS care, the authors 
concluded that both populations presented similar scores between the baseline level and 
after three months  
Better outcomes in HCBS population 
Conversely, other studies have found better cognitive outcomes among those receiving 
HCBS, than among those in NH. In this case, after using the Mini Mental State 
Examination, Rothera et al. (2003) found that whereas 66% of the people in HCBS 
considered as “high needs” on admission improved their cognitive function “orientation”, 
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this percentage stood at 11% among those in NH (74). More recently, after assessing 
two cohorts of people in LTC the authors reached several conclusions regarding 
cognitive status (62). While 36% of the people of the first cohort (2008 and 2009) had 
some cognitive improvement, 38% did so from the longer cohort (2008-2010). Similarly 
to the case with physical improvement, in both cohorts the number of people with 
cognitive improvement was higher among those receiving only home care (around 38%) 
than for those receiving only institutional (around 36%) or combined care (around 34%).  
 
2.3.2. Mortality 
Since the number of deaths in the LTC sector is inevitably high, it is important to estimate 
the expected length of survival after a person’s admission and identify the main mortality 
predictors so that policy-makers can optimise the planning of services provision. On this 
topic, three studies have found no significant differences in mortality rates between NH 
and HCBS populations, either after adjusting for baseline variables (68), when comparing 
patients receiving care exclusively in NH, HCBS or combined care (62) or after one year 
of follow-up (52). Others have found a higher mortality among those in NH (59,61,75), 
and another one studied the patterns and determinants of LTC trajectories (64). 
In the first study, although the crude mortality rate of people in NH was higher than that 
of those receiving HCBS care, for both mild and moderate-to-severe dementia 
subgroups, after controlling for several baseline characteristics (age, gender, race, 
education, race, education, marital status, length of stay, cognition, and comorbidity) the 
authors found no significant differences between the care settings in the death rate per 
100 people per quarter (68). As in Lee et al. (2014) study, after using a cohort of people 
with dementia with at least one contact with any LTC service between 2008-2010, the 
authors found no statistically significant differences in the mortality rates between those 
receiving only home care (20%), only institutional care (19%) or combined care (21%) 
(62). Finally, after comparing several outcomes between both care settings, Blackburn 
et al. (2016) in the USA also found no statistically significant differences between the 
mortality rates of people in institutions (24%) and out of institutions (22%) after one year 
of follow-up (52). 
In the second case, two studies found not only that the annual mortality rates were higher 
in the NH setting than in the community (59,61), but also that the mortality risk at 
admission was significantly higher among those admitted to NH (75). In this last case, 
after stratifying the cohort by risk level, the proportion of people in NH with moderate-to-
high mortality risk people in NH (72%) was also greater than for those in HCBS (59%). 
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More recently, after studying the patterns and determinants of LTC trajectories in a 
Canada health region using estimated latent transition probabilities by year (2008-2010), 
Penning et al. (2016) concluded that the risk of mortality was higher among those 
admitted to NH (ranged 16% to 23%), than for those receiving home care (range 7% to 
17%) (64). On the other hand, older age, male gender and having more chronic 
conditions were some factors associated which increased the likelihood of mortality in 
both settings. 
However, in spite of the wide range of magnitudes between the studies, several authors 
have concluded that the most important mortality risk factors are usually older age, male 
gender, the absence of a social support network, the presence of certain medical 
conditions (e.g., neoplasms, musculoskeletal or respiratory diseases) and high levels of 
cognitive and physical dependency (84–87). 
 
2.3.3. Other dimensions 
In order to compare the differences between the outcomes of the two care settings, 
several others dimensions have been analysed such as pain and discomfort, 
psychological well-being, rates of withdrawals, depression and behavioural problems 
(62,68,79). 
On pain and discomfort, even though the people included in the Oregon study of Frytak 
et al. (2001) experienced an increasing rate after six months and one year of their LTC 
enrolment, the type of care setting did not influence these changes (79). According to 
the authors, with the exception of patients with a diagnosis of stroke, none of the 
variables in the pain and discomfort model were a good predictor of the acceleration rate. 
Similarly to the previous case, these authors also concluded that the care setting had no 
significant influence on the changes of psychological well-being status. 
On changes in withdrawal rate, Sloane et al. (2005), after looking at depressive 
symptoms and behaviour problems over one year after LTC enrolment, found no 
significant differences between people in the home care and NH settings, either for the 
mild dementia cohort or the moderate-to-severe dementia cohort, after adjusting for 
baseline characteristics (age, gender, race, education, marital status, length of stay, 
cognitive status and comorbidities) (68). More recently, after assessing people enrolled 
in LTC from 2008 to 2010, Lee et al. (2014) found significant differences in the 
percentages of people with improvements in their behaviour problems over this period 
of time (62). In this case, the number of people with a better score in 2010 than at 
48 
 
baseline was lower among those receiving only NH (62%), than for those receiving only 
home care (63%) or combined care (66%). 
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Table 12: Comparing the outcomes between Nursing Homes and Home and Community-Based Services populations 
Ref Year Physical improvement Cognitive improvement Mortality Other dimensions 
(Chiu, Shyu 
and Liu, 2001)  
(66) 
2001 No differences;    
(Frytak et al., 
2001) (79) 
2001 No differences;   
Pain and discomfort: no differences; 
Psychological well-being: no differences; 
(Rothera et al., 
2003) (74) 
2003 HCBS: better outcomes; HCBS: better outcomes;   
(Kim and 
Yang, 2005) 
(58) 
2005 NH: better outcomes; No differences;   
(Sloane et al., 
2005) (68) 
2005 No differences; No differences; No differences; 
Withdrawal rate: no differences; 
Depressive symptoms: no differences; 
Behaviour problems: no differences; 
(Gruber-
Baldini et al., 
2007) (59) 
2007   NH: higher mortality;  
(Wieland et al., 
2010) (75) 
2010   NH: higher mortality;  
(Häcker and 
Hackmann, 
2012) (61) 
2012   NH: higher mortality;  
(Kane et al., 
2013) (80) 
2013 HCBS: better outcomes; HCBS: better outcomes   
(Lee et al., 
2014) (62) 
2014 HCBS: better outcomes; HCBS: better outcomes; No differences; Behaviour problems: better outcomes in HCBS; 
(Lee et al., 
2015) (71) 
2015 HCBS: better outcomes;    
(Blackburn, 
Locher and 
Kilgore, 2016) 
(52) 
2016   No differences;  
(Lee and Cho, 
2016) (72) 
2016 HCBS: better outcomes;    
(Penning et 
al., 2016) (64) 
2016   NH: higher mortality;  
Legend: NH: Nursing Homes; HCBS: Home and Community-Based Services 
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3. OBJECTIVES 
The main goals of this thesis are to assess the RNCCI reform since 2006 considering 
several core dimensions, to identify the main characteristics of the NH/HCBS’ 
beneficiaries, to assess their outcomes after treatment and to identify the main predictors 
of people’s length of care (LOC). For these purposes, the thesis was developed along 
four main chapters, each one corresponding to a specific paper (Figure 2). 
The first chapter assesses the LTC reform in Portugal since its inception, taking into 
account several core dimensions and, whenever possible, compares them with other 
European countries. Then, it analyses the evolution of its main features over the last 
decade and critically assesses the strengths and weaknesses of the RNCCI as a flagship 
of health policy achievement for Portugal. Finally, it identifies some of the main 
challenges ahead. 
As for the following three chapters, we used the LTC national database. 
The second chapter analyses the extent to which the populations of the LTC care 
settings differ from each other, in order to investigate the adequacy of the referral 
placement, considering the person’s needs. Comparisons are made between the 
dependency levels - by reference to performance in several cognitive and physical 
activities - of those receiving home care and those receiving institutional care. Lastly, the 
chapter identifies some of the main admission risk factors for each care setting, and the 
numbers of patients correctly referred to each NH type of care unit after considering a 
number of characteristics of adjustment. 
The third chapter studies two areas in the LTC sector that may help policy-makers and 
staff to improve the way care is provided to such a fragile population: mortality and 
patients’ outcomes after treatment. Differences between NH and HCBS in mortality rate 
and survival time are assessed, and the main mortality risk factors in the two settings 
identified. The chapter then compared cognitive and physical dependency levels 
between admission and discharge in order to assess the outcomes in functionality after 
treatment, and identified the main predictive factors to be classified in a higher 
cognitive/physical independency level at discharge. 
Finally, the last chapter assesses the influence of people’ dependency levels as registered at 
admission on their LOC, in order to identify the main profiles of the lowest and highest consumers 
of resources, and to estimate the average LOC for both cases.  
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The National Network for Long-Term Care in Portugal 
Assessing the characteristics and the outcomes of the nursing homes and home and community based-services’ beneficiaries 
Paper I: Ten Years after the Creation of the Portuguese 
National Network for Long-Term Care in 2006: 
Achievements and Challenges 
Paper II: Identifying the long-term care beneficiaries: 
Differences between risk factors of nursing homes and 
community-based services admissions 
Paper III: Impact of long term care and mortality risk in 
community care and nursing homes populations 
KQ 1.1. What are the main characteristics 
of the RNCCI reform since 2006? 
KQ 1.2. How have the main RNCCI 
features progressed over the years and 
have the initial objectives been met? 
KQ 1.3. How do the main RNCCI features 
compare with other countries? 
KQ 1.4. What are the main current 
challenges ahead of the RNCCI? 
KQ 2.1. What are the main differences 
between the three NH units (UC, UMDR 
and ULDM) and HCBS populations? 
KQ 2.2. To what extent do the 
dependency levels at admission in 
performing several cognitive and physical 
activities differ between care settings? 
KQ 2.3. What are the main admission risk 
factors in each care setting?  
KQ 2.4. Were the patients correctly 
referred to each NH unit of care? 
KQ 3.1. Are there differences in mortality 
rate and survival time between care 
settings? 
KQ 3.2. What are the main mortality risk 
factors in NH and HCBS care settings?  
KQ 3.3. Are there changes in cognitive 
and physical dependency levels between 
admission and discharge?  
KQ 3.4. What are the main predictive 
factors for higher cognitive/physical 
independency level at discharge?  
Paper IV: Length of care in long-term care: assessing 
the influence of patients’ dependency level registered at 
admission 
KQ 4.1. Is there a relationship between 
patients’ dependency levels and their 
length of care? 
KQ 4.2. Which variables most influence 
the patients’ length of care? 
KQ 4.3. What is the profile of the average 
lowest and highest consumers of 
resources? 
KQ 4.4. What is the expected average 
length of care of the lowest and highest 
consumers of resources? 
Figure 2 Key-Questions (KQ) defined in each paper 
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4. METHODOLOGY SUMMARY 
In spite of each of the papers included in chapter 5 has a section on methodology, in this 
chapter a summary of the most important features concerning data source, criteria for 
inclusion and exclusion of participants and care settings, variables of interest and 
statistical analysis is presented. 
This thesis fulfils all regulations of data protection and the findings of others authors are 
properly cited and the source identified.  
There are no conflicts of interests to declare.   
 
4.1. Data source 
The database used in this thesis was created considering the information gathered on 
the national monitoring platform, called “GestCare CCI”, which is responsible for the 
management and monitoring of the RNCCI placement circuit, for the characterization of 
patients’ demographic, social and dependency levels, as well as for the management of 
NH beds and HCBS treatment places. As mentioned before11, although this platform 
currently gathers various types of information for each individual admitted in a LTC 
setting - in order to identify the level of dependency of each one and, thus, define a 
specific care plan -, some were not available at the time of this work (e.g. adverse drug 
reactions, infections or consumables) and others lacked high-quality information (e.g. 
instrumental activities of daily living, risk of falls or diabetes assessment).  
Thus, in order to construct our database, we included two types of data (Table 13): 
a) General information, which includes patients’ identification numbers, 
admission/discharge dates, placement process dates, region of care, care setting 
and referral entity; 
b) Bio-psychosocial Assessment Instrument12 (Método de Avaliação 
Biopsicossocial, MAB) is a structured and standardized instrument of screening 
for biopsychosocial classification. Regarding its creation, this instrument was 
developed as part of a PhD thesis and applied by a single investigator in a 
convenience sample of 152 people aged 65 or over, followed in a primary care 
centre in Lisbon (39). Subsequently, was used in a sample of 2,516 people aged 
55 years and older, representative of the population of Mainland Portugal, with 
the participation of a dozen inquirers, a team of researchers and a team of study 
                                                          
11 For further information, please see 2.1.6. Needs assessment instrument 
12 For further information, please see Appendix 2 – Bio-psychosocial Assessment Instrument 
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coordinators (88). The main goal of this epidemiological study was to identify the 
profile of ageing and the prevalence of dependencies of the Portuguese 
population. Finally, since 2007, MAB has been used as the instrument to identify 
the dependency levels of patients receiving care at RNCCI (89). 
For the purpose of this thesis we included two set of variables collected by the MAB: 
 Sociodemographic features for each patient: age, gender, marital status, level of 
education, availability of family/neighbour support and medical conditions; and 
 Information regarding their overall status in the three dimensions assessed by 
this Instrument (cognitive, activities of daily living and locomotion), as well as the 
dependency level in performing each of its activities. With the exception of those 
who deceased, we identified these dependency levels on both admission and 
discharge. 
The data used was provided by the Portuguese Central Administration of Health System 
(ACSS), entity responsible for managing the Portuguese long-term care system. Before 
sharing the data, all patients’ identifiers, such as patients’ identification in each setting of 
care and patient record were anonymized. Variables like name, social security number, 
phone number or address were not shared with researchers. 
 
4.1.1. Limitations 
Despite the existence of a standard instrument across the country that allows LTC staff 
to assess patients’ physical and cognitive dependency levels, several limitations may be 
point out: 
i. It is not possible to combine all the information captured into a single index in 
order to identify the overall status for each patient. Thus, not only the use of this 
instrument for benchmarking analyses between institutions becomes limited, it is 
not possible to use it for reimbursement purposes to differentiate the financing of 
each LTC unit of care based on patients’ casemix. 
ii. The difference on how the overall status is determined in each dimension13 - 
where the physical status is determined by considering the lowest score obtained 
in the activities assessed, and the cognitive status is determined by the average 
score of the ten activities analysed -, can bias the determination of the overall 
dependency level of each patient. 
                                                          
13 For further information, please see 2.1.6. Needs assessment instrument 
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iii. Given the scarce information regarding all medical conditions for each patient, 
besides the admission diagnosis, it is not possible to identify and differentiate 
patients’ comorbidity burden in each setting of care. 
iv. Finally, additional variables that may influence the overall results - such as the 
ability to perform more complex activities (e.g. instrumental activities of daily 
living), transitions between settings of care, or other risk factors (like smoking, 
obesity, alcohol and drugs) -  were not analysed due to their poor quality or lack 
of availability. 
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Table 13: GestCare CCI database – General information 
Dimension Variable Items 
Type of 
variable 
Score Obs. 
General           
  ID Episode   String - Anonymized 
  ID Patient   String - Anonymized 
  Admission date   Date - - 
  Discharge date   Date - - 
  Length of care   Scale - Days of care 
  
Placement process: 
ECL to ECR 
  Scale - 
Days between 
phases 
  
Placement process: 
ECL to Admission 
  Scale - 
Days between 
phases 
  
Placement process: 
ECR to Admission 
  Scale - 
Days between 
phases 
  Region of care North | Centre | Lisbon and Tagus Valley | Alentejo | Algarve Nominal - - 
  Death Yes | No Nominal - - 
  Care setting 
Convalescence Unit | Medium Term and Rehabilitation Unit | Long-
Term and Maintenance Unit | Home and Community-Based Services 
Nominal - - 
  Referral entity 
Hospital: General Surgery | Hospital: Internal Medicine | Hospital: 
Neurology | Hospital: Orthopaedics | Other entities 
Nominal - - 
MAB: Biological            
  Gender Male | Female Nominal - - 
  Age   Scale - Years 
  Medical condition  ICD-9-MC codes Nominal - - 
  
Activities of daily 
Living status * 
  Ordinal 
0= Incapable; 1= Dependent; 2= 
Autonomous; 3= Independent 
Assessed: admission 
/ discharge 
    Activity: Transferring (bed) Ordinal 
0= Incapable; 1= Dependent; 2= 
Autonomous; 3= Independent 
Assessed: admission 
/ discharge 
    Activity: Transferring (chair) Ordinal 
0= Incapable; 1= Dependent; 2= 
Autonomous; 3= Independent 
Assessed: admission 
/ discharge 
    Activity: Dressing Ordinal 
0= Incapable; 1= Dependent; 2= 
Autonomous; 3= Independent 
Assessed: admission 
/ discharge 
    Activity: Feeding Ordinal 
0= Incapable; 1= Dependent; 2= 
Autonomous; 3= Independent 
Assessed: admission 
/ discharge 
    Activity: Toileting Ordinal 
0= Incapable; 1= Dependent; 2= 
Autonomous; 3= Independent 
Assessed: admission 
/ discharge 
    Activity Living: Bathing Ordinal 
0= Incapable; 1= Dependent; 2= 
Autonomous; 3= Independent 
Assessed: admission 
/ discharge 
    Activity: Continence (defecation) Ordinal 
0= Incapable; 1= Dependent; 2= 
Autonomous; 3= Independent 
Assessed: admission 
/ discharge 
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Dimension Variable Items 
Type of 
variable 
Score Obs. 
    Activity: Continence (urination) Ordinal 
0= Incapable; 1= Dependent; 2= 
Autonomous; 3= Independent 
Assessed: admission 
/ discharge 
 Locomotion status *  Ordinal 
0= Incapable; 1= Dependent; 2= 
Autonomous; 3= Independent 
Assessed: admission 
/ discharge 
  Activity: Walking at home Ordinal 
0= Incapable; 1= Dependent; 2= 
Autonomous; 3= Independent 
Assessed: admission 
/ discharge 
  Activity: Walking in the street Ordinal 
0= Incapable; 1= Dependent; 2= 
Autonomous; 3= Independent 
Assessed: admission 
/ discharge 
  Activity: Climbing stairs Ordinal 
0= Incapable; 1= Dependent; 2= 
Autonomous; 3= Independent 
Assessed: admission 
/ discharge 
MAB: Psychological           
  Cognitive status **   Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed: admission 
/ discharge 
    Temporal orientation: Year Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed: admission 
/ discharge 
    Temporal orientation: Month Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed: admission 
/ discharge 
    Temporal orientation: Day Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed: admission 
/ discharge 
    Temporal orientation: Season Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed: admission 
/ discharge 
    Temporal orientation: Day of the week Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed: admission 
/ discharge 
    Spatial orientation: Country Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed: admission 
/ discharge 
    Spatial orientation: Province Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed: admission 
/ discharge 
    Spatial orientation: City/town Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed: admission 
/ discharge 
    Spatial orientation: Home Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed: admission 
/ discharge 
    Spatial orientation: Floor Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed: admission 
/ discharge 
MAB: Social           
  Level of education Illiterate | 1-6 | 7-12 | 13+ years Nominal  -  - 
  Marital status  Married | Widow | Single | Divorced Nominal  -  - 
  
Family/neighbour 
support 
With Support | Without Support Nominal  - - 
* Status determined by considering the lowest score obtained in each activity assessed; ** Status determined by the average score of the ten activities assessed. 
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Table 14: GestCare CCI database – Bio-psychosocial Assessment Instrument 
Dimension Variable Items 
Type of  
variable 
Score Obs. 
Biological  
  Gender Male | Female Nominal - - 
  Age   Scale - Years 
  Medical condition  ICD-9-MC codes Nominal - - 
  Activities of daily Living    Ordinal 
0= Incapable; 1= Dependent; 
2= Autonomous; 3= 
Independent 
Assessed at admission 
and discharge 
   Activity: Transferring (bed) Ordinal 
0= Incapable; 1= Dependent; 
2= Autonomous; 3= 
Independent 
Assessed at admission 
and discharge 
   Activity: Transferring (chair) Ordinal 
0= Incapable; 1= Dependent; 
2= Autonomous; 3= 
Independent 
Assessed at admission 
and discharge 
   Activity: Dressing Ordinal 
0= Incapable; 1= Dependent; 
2= Autonomous; 3= 
Independent 
Assessed at admission 
and discharge 
   Activity: Feeding Ordinal 
0= Incapable; 1= Dependent; 
2= Autonomous; 3= 
Independent 
Assessed at admission 
and discharge 
   Activity: Toileting Ordinal 
0= Incapable; 1= Dependent; 
2= Autonomous; 3= 
Independent 
Assessed at admission 
and discharge 
   Activity Living: Bathing Ordinal 
0= Incapable; 1= Dependent; 
2= Autonomous; 3= 
Independent 
Assessed at admission 
and discharge 
   Activity: Continence (defecation) Ordinal 
0= Incapable; 1= Dependent; 
2= Autonomous; 3= 
Independent 
Assessed at admission 
and discharge 
   Activity: Continence (urination) Ordinal 
0= Incapable; 1= Dependent; 
2= Autonomous; 3= 
Independent 
 
Assessed at admission 
and discharge 
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Dimension Variable Items 
Type of  
variable 
Score Obs. 
            
Psychological           
  Cognitive status    Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed at admission 
and discharge 
   Time orientation: Year Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed at admission 
and discharge 
   Time orientation: Month Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed at admission 
and discharge 
   Time orientation: Day Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed at admission 
and discharge 
   Time orientation: Season Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed at admission 
and discharge 
   Time orientation: Day of the week Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed at admission 
and discharge 
   Spatial orientation: Country Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed at admission 
and discharge 
   Spatial orientation: Province Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed at admission 
and discharge 
   Spatial orientation: City/town Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed at admission 
and discharge 
   Spatial orientation: Home Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed at admission 
and discharge 
   Spatial orientation: Floor Ordinal 
0= Bad; 1= Unsatisfactory; 2= 
Satisfactory; 3= Good 
Assessed at admission 
and discharge 
            
Social           
  Level of education 
Illiterate |  
1-6 | 7-12 | 13+ years 
Nominal  - - 
  Marital status  Married | Widow | Single | Divorced Nominal  -  - 
  Family/neighbour support With Support | Without Support Nominal  - - 
Legend: ICD-9-CM: International Classification Of Diseases, Ninth Revision, Clinical Modification 
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4.2. Participants and Care settings 
Although the dataset had information on 27,832 patients, we excluded individuals 
receiving palliative care, those without information concerning their gender, marital 
status or family/neighbour support, cognitive and physical status at admission, as well 
as those aged up to 59 years old (Figure 3). Thus, the final population included in the 
cross-sectional studies consists of 20,984 individuals aged 60 or more, admitted and 
discharged in 2015, from all over the country.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Eligible Population 
N = 27,832 patients with admission and discharge in 2015 
Exclusion 
Patients’ age ≤ 59 years old  
n = 2,196 
Exclusion 
Patients receiving Palliative Care  
n = 1,777 
Exclusion 
Patients without gender, marital 
status, family support identified 
n = 1,924 
Exclusion 
Patients without Cognitive and/or 
Physical Status at admission 
n = 951 
Population included 
n = 20,984 
n = 23,180 
Nursing Homes (n = 14,140) 
Convalescence Units (n = 5,071) 
Medium-Term and Rehabilitation Units (n = 5,322) 
Long-Term and Maintenance Units (n = 3,747) 
Home and Community-Based Services 
 
n = 6,844 
 
 
 
Figure 3:  Study population and eligibility criteria 
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4.3. METHODOLOGY 
The methodology adopted was defined according to the aim of each study. 
 
4.3.1. Ten Years after the Creation of the Portuguese National Network for 
Long-Term Care in 2006: Achievements and Challenges  
The goal of this work is to offer an assessment of the policies implemented in the last 
decade regarding the formal creation of the RNCCI in 2006, and aiming at vertically 
integrate primary care, hospital care and long term care under the umbrella of the NHS.  
In order to achieve the previous goal, this paper’s methodology can be described in the 
following four main stages: 
I. First, we reviewed several information regarding the RNCCI since its inception 
published in the literature, national reports and data publicly available;  
II. Based on the previous background, we were able to identify the main actors 
involved, the partnerships between them and the legislative framework in order 
to achieve the RNCCI goals. Thus, this second stage culminated with the 
definition of the main pillars of the RNCCI;  
III. Then, at the same time that we assessed the RNCCI achievements and failures 
in each pillar, we seek to, whenever possible, compare it to what’s in place in 
other countries;  
IV. Finally, based on the differences between the forecasted goals and the real 
achievements, we identified some of the current challenges and the ongoing 
developments, as well as the main strengths and weaknesses associated to the 
RNCCI. 
As mentioned in this manuscript, the information presented had not been collated 
previously or made available to an international audience. 
 
4.3.2. Who are the long-term care beneficiaries? Differences between nursing 
homes and community-based services populations 
In order to explore, for the first time in Portugal, to what extent the three NH units (UC, 
UMDR and ULDM) and the HCBS populations differ from each other, this study aimed 
to investigate the placement adequacy in each setting of care, considering the 
individual’s needs. For this matter, three main analyses were performed: 
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 We used the One-Way ANOVA to identify and compare the mean dependency 
scores at admission between settings of care, in each cognitive/physical activity. 
 Then, in order to identify the main risk factors on the likelihood that an individual 
receives care at NH/HCBS setting, a logistic regression was performed, using 
these settings of care as the dependent variables. 
 Finally, since the three NH units of care follow an intrinsic order as the individuals’ 
dependency level increases, the ordered logistic regression model was used to 
estimate the probability of a patient with certain characteristics to be placed in 
one of the units. Thus, since the Unit with the highest predicted probability (‘NH 
Unit Expected’) it is assumed to be the most appropriate for the patient, we 
compared the Unit where he/she was admitted (‘NH Unit Observed’) and the 
expected Unit given by the model (‘NH Unit Expected’). 
In the two final analyses, three main sets of explanatory variables were included: 
sociodemographic characteristics such as age, gender, marital status, family/neighbour 
support, and educational level; medical conditions; and dependency levels such as 
cognitive and physical status at admission. 
 
4.3.3. Impact of long term care and mortality risk in community care and 
nursing homes populations 
This study aimed to identify the survival time, the mortality risk factors and the individuals’ 
characteristics associated with cognitive and physical status at discharge, among the 
Portuguese LTC population. 
Concerning the mortality assessment, the Kaplan-Meier survival analysis was conducted 
to determine the median survival time in the two main settings of care and within the 
three NH units of care. Then, a Cox Proportional Hazards Model was used to identify the 
predictive power of several variables (socio-demographic characteristics, medical 
conditions, cognitive and physical dependency level at admission, referral entity) for 
mortality risk in NH and HCBS settings of care.  
As for the outcomes assessment, the Wilcoxon signed-rank test was used to measure 
changes in cognitive and physical dependency level between admission and discharge, 
both for all population and for only those alive at discharge. Then, two cumulative odds 
ordinal logistic regressions were run to determine the effect of several variables on the 
ability to predict the cognitive and physical status, using the dependency level at 
discharge as dependent variable. In this last analysis, only individuals alive at discharge 
were included. 
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4.3.4. Length of care in long-term care: assessing the influence of patients’ 
dependency level registered at admission  
This study aimed to analyse the influence of patients’ physical and cognitive dependency 
levels at admission on their Lengths of Care (LOC), in each care setting. After a 
descriptive analysis on the LOC variable, some atypical behaviour was found in around 
25% of our population, especially for patients receiving institutionalize care. In this case, 
the fact that there is a higher percentage of discharges at 30 and 90 days at UC and 
UMDR, respectively, may be related to the maximum expected LOC defined for each 
care setting, and not directly explained by patients’ characteristics. Thus, after removing 
this atypical data, the cohort of this study consists of 15,752 patients. 
For the regression modelling, we considered, for each care setting, the LOC (in days) as 
the dependent variable. Using the scores obtained by each patient after assessing their 
dependency status in each functional/cognitive activities, we included as explanatory 
variables the number of activities in which they were considered “dependent” 
(classification at admission with scores 0 or 1) in locomotion, activities of daily living and 
cognitive status. As covariates variables, we included patients’ age (in years), gender, 
social network (availability or not of family/neighbour support) and the number of 
beds/treatment places per 1,000 inhabitants aged 65 or over. 
Thus, the analysis on how the dependent variable LOC varies with the covariates was 
performed for each care setting using a Generalized Linear Model (GLM) with Gamma 
distribution, in order to account for the skewness of the density function of the LOC 
random variable, using an identity link function. 
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5. RESULTS 
Until recently, the public sector was not involved in the provision of LTC: it was mainly provided 
by Misericórdias (non-profit-making institutions with a religious background). In June 2006, 
because of the increasing proportion of elderly persons in the population and the need to 
diversify the provision of services, the RNCCI was formally created. 
Since then, there have been virtually no studies published on the evolution of the RNCCI since 
its inception, either comparisons of the forecast goals with outcomes or research on the 
beneficiaries of care.  
This chapter, therefore, presents the results related to each of the four main objectives of this 
thesis. 
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a b s t r a c t
The Portuguese National Network for Long-term Integrated Care (Rede Nacional de Cuidados Continuados,
RNCCI) was created in 2006 as a partnership between the Ministry of Health and the Ministry of Labour
and Social Solidarity. The formal provision of care within the RNCCI is made up of non-profit and non-
public institutions called Private Institutions of Social Solidarity, public institutions belonging to the
National Health Service and for-profit-institutions. These institutions are organized by type of care in
two main settings: (i) Home and Community-Based Services and (ii) four types of Nursing Homes to
account for different care needs. This is the first study that assess the RNCCI reform in Portugal since
2006 and takes into account several core dimensions: coordination, ownership, organizational structure,
financing system and main features, as well as the challenges ahead. Evidence suggests that despite
providing universal access, Portuguese policy-makers face the following challenges: multiple sources of
financing, the existence of several care settings and the sustained increase of admissions at the RNCCI, the
dominance of institutionalization, the existence of waiting lists, regional asymmetries, the absence of a
financing model based on dependence levels, or the difficulty to use the instrument of needs assessment
for international comparison.
© 2018 The Author(s). Published by Elsevier B.V. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Policy background
The current demographic and epidemiological transition is pos-
ing more challenges in developed countries, namely due to the
increasing percentage of elderly and changes in patients’morbidity
(e.g. increase of chronic diseases with longer treatment times) [1].
With a rapidly ageing population, Portugal is not an exception. This
situation has worsened due to the effects of the economic crisis,
which resulted in the emigration of fertile and active citizens [2].
Conscious that the adoption of new policies to (re)configure the
health and social care is essential to face these new challenges, sev-
eral historical milestones and partnerships between the Ministry
of Health (MoH) and the Ministry of Labour and Social Solidarity
(MLSS) culminated in the formal creation of the current National
Network for Long-term Integrated Care (Rede Nacional de Cuidados
Continuados Integrados, RNCCI).
 Open Access for this article is made possible by a collaboration between Health
Policy and The European Observatory on Health Systems and Policies.
∗ Corresponding author.
E-mail address: h.lopes@ensp.unl.pt (H. Lopes).
Based on already existing institutions, the RNCCI has, as its
backbone, the non-profit and non-public institutions known as
Private Institutions of Social Solidarity (Instituic¸ões Particulares de
Solidariedade Social, IPSS) [3], with the Misericórdias (religious non-
profit-making institutions with a charitable background) being the
main providers [4,5]. Based on the work developed with the IPSS,
and in line with the redefinition of long-term care (LTC) services in
many European countries due to the increasing number of depen-
dents (Table 1) [6–9], the RNCCI was launched in 2006 [10]. Since
then, besides the IPSS and public institutions, a growing number of
for-profit-institutions with protocols with the MoH have emerged
to provide LTC.
This is the first time that information about the RNCCI has
been collated and made available to an international audience, as
well as analysed to provide a thorough assessment of its achieve-
mentwhile providing someguidance to policy-makers onpotential
improvements and future challenges.
2. Main features of the Portuguese LTC system
The RNCCI embraces all forms of continuous, rehabilitation,
palliative andnursing care for peoplewithmental andphysical lim-
https://doi.org/10.1016/j.healthpol.2018.01.001
0168-8510/© 2018 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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Table 1
Main  characteristics of the long-term care system in selected countries.
Countries Beneficiaries Coordination Organizational structure Needs assessment instrument Financing system* Beds per 1000
inhab.  ≥ 65 years**
Individuals treated per
1000  inhab. ≥ 65 years
(NH/HCBS)**
France Dependent persons
(mainly  individuals aged
≥60  years)
Central government (National
Solidarity Fund for Autonomy)
and  departments (les Conseils
généraux).
Personalized allowance for
autonomy (Allocation
personnalisée d’autonomie,
APA),  households
(etablissements d’hebergement
pour  personnes agées) and long
term inpatient units (unités de
soins de longue durée).
• Dimensions assessed: ability
to perform ADL.
•  Instruments used:
a)  Individuals aged up to 60
years: Guide d’évaluation
des  be-soins de
compensation des personnes
handi-capées  (GEVA) (no
dependence  levels);
b)  Individuals aged over 60
years:  Autonomie,
Gérontologie, Groupe Isso
Ressource  (AGGIR) (4
dependence  levels).
• Public spending on LTC as%
of GDP: 1.89% (20% via cash
benefits, 80% in-kind).
•  LTC as a share of current
healthcare  expenditure:
17.1%.
53.1  n.a./n.a.
Germany  All insured persons
depending  on the extent of
LTC needs, regardless the
age
Central Association of Health
Insurance Funds
(Spitzenverband), Federal
Association  of LTC Insurance
Funds  (Spitzenverband Bund der
Pflegekassen) and the
Confederation  of Municipal
Authorities’  Associations
(Bundesvereinigung der
kommunalen  Spitzenverbände)
Home care (in-cash and
in-kind),  in day- or night-care
institutions  and nursing
homes.
•  Dimensions assessed: ability
to perform ADL and IADL.
•  4 dependence levels (I, II, III
and hardship cases).
•  Public spending on LTC as%
of GDP: 1.91% (31% via cash
benefits, 69% in-kind).
•  LTC as a share of current
healthcare  expenditure:
17.1%.
54.4  48.0/121.0
Italy  Dependent persons
(mainly  elderly)
Central government (Istituto
Nazionale Previdenza Sociale),
local  health units (aziende
sanitarie  locali) and
municipalities.
Community  care, residential
care  and cash benefits.
The instrument used differs
according  to each region.
Nevertheless,  the
multidimensional assessment
is  based on validated
international standards.
• Public spending on LTC as%
of GDP: 0.91% (42% via cash
benefits, 58% in-kind).
•  LTC as a share of current
healthcare  expenditure:
10.1%.
18.5  34.4/68.2
Netherlands  Dependent persons
(mainly  elderly)
Exceptional Medical Expenses
Act  (Algemene Wet  Bijzondere
Ziektekosten),  regional care
offices (zorgkantoren) and
municipalities.
Home care, nursing homes and
cash benefits.
• Under responsibility of the
Centre for Care Assessment
(Centrum  Indicatiestelling
Zorg).
• Dimensions assessed:
somatic,  psycho-geriatric,
physical,  sensory or
intellectual  handicap,
psycho-social problems.
•  There are no levels of
dependence.
•  Public spending on LTC as%
of GDP: 3.96%.
• LTC as a share of current
healthcare  expenditure:
37.4%.
73.9  84.2/183.7
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Table 1 (Continued)
Countries Beneficiaries Coordination Organizational structure Needs assessment instrument Financing system* Beds per 1000
inhab.≥65years**
Individuals treated per
1000 inhab.≥65years
(NH/HCBS)**
Portugal Dependent persons
(mainly elderly)
Central government (MoH and
the MLSS), regional
(Administrac¸ões Regionais de
Saúde) and local (Agrupamentos
de Centro de Saúde).
Nursing Homes (Convalescence
Units, Medium Term and
Rehabilitation Units and
Long-Term and Maintenance
Units), palliative care (National
Network of Palliative Care) and
home care.
• Dimensions assessed:
biological, psychological and
social.
• Instrument used: Integrated
Bio-psychosocial
Assessment Instrument.
• 4 dependence levels
(incapable, dependent,
autonomous and
independent).
• Public spending on LTC as%
of GDP: 0.96% (1% via cash
benefits, 99% in-kind).
• LTC as a share of current
healthcare expenditure:
10.7%.
4.03 15.1/9.1
Spain Dependent persons
(mainly elderly)
Central government, regional
(Comunidades Autónomas) and
local entities.
Tele-care, home care, personal
care help, residential care and
day/night residential services.
The instrument used differs
according to each region.
Nevertheless, the
multidimensional assessment
is based on validated
international standards.
• Public spending on LTC as%
of GDP: 0.90% (33% via cash
benefits, 67% in-kind).
• LTC as a share of current
healthcare expenditure:
9.8%.
44.4 24.3/93.9
Sweden Dependent persons
(mainly elderly)
Regional authorities (Skåne and
Västra Götaland),
municipalities, county councils.
Home care, nursing homes, day
activities, home nursing care,
meal services, personal safety
alarms and home adaptation.
The instrument used differs
according to each region.
Nevertheless, the
multidimensional assessment
is based on validated
international standards.
• Public spending on LTC as%
of GDP: 3.46% (4% via cash
benefits, 96% in-kind).
• LTC as a share of current
healthcare expenditure:
31.5%.
65.5 60.8/175.7
Source: France [6,23], Germany [6,23], Italy [6,7,23], Netherlands [8,23], Portugal [7,23], Spain [6,7,23], Sweden [6,23].
Note: The comparative countries were selected based on its geographical and cultural proximity (Spain, France and Italy), as well as for the more experience and diversity of services provided (Germany, Sweden and the
Netherlands).
ADL: Activities of daily living; IADL: Instrumental activities of daily living; n.a.: not available; MoH: Ministry of Health; MLSS: Ministry of Labour and Social Solidarity.
* Long-term care public expenditures, including both health and social components, in 2015 [29].
** includes both public and private beds except for Portugal where only beds paid by the NHS are considered, data from 2015 [29].
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itations, who are unable to take care of themselves without some
support [10]. The following section identifies the main pillars of
the LTC in Portugal and, whenever possible, compare them to other
countries.
2.1. Beneficiaries
Similar to several European LTC systems (Table 1), the RNCCI
offers universal coverage for those in a situation of physical or cog-
nitive impairment, or requiring continuous health monitoring and
social support [10]. Despite all inhabitants being eligible for LTC,
the existence of regional asymmetries in care coverage still poses
an important barrier to access to LTC.According to recent estimates,
93% of the Portuguese population had poor access to institutional-
ized care in 2014, given the lack of beds available [11].
2.2. Coordination
As in several European countries (Table 1), the Portuguese LTC
system is decentralized and hierarchized, being managed at three
governmental levels [2,5,7]: i) Central, where the MoH develops
the national health policy and monitors its implementation; ii)
Regional, where the five Regional Health Administrations imple-
ment the national health policies goals and coordinate all levels
of health care; and iii) Local, where the Primary Care Trusts are
responsible for providing home care and refer patients to LTC.
2.3. Organizational structure
As for care provision, given the cultural proximity between
countries and the large experience in the provision of LTC, the Por-
tuguese public system of LTC is based on the Catalonian model
(CatSalut) [12,13]. It is organized in two main settings of care:
Home and Community-Based Services (HCBS) and Nursing Homes
(NH) [10]. Human resources are not allocated according to patients’
needs as in other European countries [6,7,9], but by the number
of weekly hours of care a patient is entitled to receive from each
professional category [14].
Regarding HCBS, the nursing, medical and rehabilitation care is
provided at home between 8am to 8pm to people with functional
dependence by teams working in primary care centres [15]. Indi-
viduals without a caregiver, in need of 24h care or only social care
are excluded. Initially there were four types of NH [10], i) Conva-
lescence Units (Unidades de Convalescenc¸a, UC) provide medical,
nursing and rehabilitation care on a daily basis to individuals with
an expected maximum length of stay of 30 consecutive days; ii)
MediumTermandRehabilitationUnits (Unidades de Média Durac¸ão
e Reabilitac¸ão, UMDR) offer less intensive nursing and rehabili-
tation care, with an expected length of stay between 31 and 90
consecutive days; iii) Long-Term and Maintenance Units (Unidades
de Longa Durac¸ão e Manutenc¸ão, ULDM) aimed at individuals with
difficulties of community inclusion and caregivers’ respite care,
with an expected length of stay of 90 or more consecutive days; iv)
Palliative Care Units (Unidades de Cuidados Paliativos, UCP) aimed
to offer late stage and end-of-life care to patients with termi-
nal illness. In 2015, these Units were included in the National
Network of Palliative Care (Rede Nacional de Cuidados Paliativos)
[16].
2.4. Needs assessment
The assessment of the burden of diseases, dependence level
or social enrolment are typically used to rank the recipients of
care and to ascertain the level of LTC needs. Thus, several coun-
tries have adopted different assessment methods [6], which may
vary across regions (Table 1), with some using them for financial
reimbursement purposes or to identify the complexity level of the
individuals treated like Spain (Catalonia) [13] or Italy (Tuscany)
[17]. In Portugal, there is only one tool to identify the dependence
level of each individual: the Integrated Bio-psychosocial Assess-
ment Instrument. It collects information in three domains [18]:
• Biological: age, gender, clinical conditions and physical sta-
tus using the Katz Index of Independence in activities of daily
living [19] (toileting, dressing, bathing, transferring/bed, trans-
ferring/chair, continence/urination, continence/defecation and
feeding);
• Psychological: cognitive status using the Mini-Mental State
Examination [20] (including theability to answerquestions about
temporal and spatial orientation);
• Social: level of education, marital status and availability of infor-
mal support.
The responsibility for this assessment lies with hospitals if the
individuals are hospitalized or primary care providers if they are
living in the community. Then, based on the physical and cognitive
scale used, patients are classified into oneof four dependence levels
[21]: i) incapable, when individual does not cooperate and needs
indispensable and regular caregivers and/or means of support; ii)
dependent, when individual cooperates but needs indispensable
and regular caregivers and/or means of support; iii) autonomous,
when individual cooperates but needs regularmeans (but not care-
givers) of support; iv) independent when individual does not need
caregivers and/or means of support. After determining the care
needs, providers should refer them to the best setting of care after
taking into account his/her dependence level, expected length of
care need (in case of institutionalization care) and, whenever pos-
sible, proximity to their residence.
2.5. Financing system
The model adopted by the RNCCI encompasses several sources
that complement each other [7,22]: i) public funding ensured by
the State Budget and shared between the health and social sec-
tors; ii) profits from social gambling and betting (e.g., national
lottery) allocated to the MoH (16.6%) and to the MLSS (13.4%); and,
iii) means tested co-payments. Although 80% and 20% of the LTC
services among countries in the EU are in-kind and cash-benefits,
in Portugal they reached 99.3% and 0.7%, respectively [23]. This
difference is explained by the scarce resources for cash-benefits,
especially during the economic crisis period which resulted in a
cut of benefits for some allowances for dependent adults [24],
but still ensured the provision of public LTC through in-kind ser-
vices.
The price paid by the MoH and the MLSS depends on where
the care is provided [10]. If it is at HCBS (9.58D user/day), UC
(105.46D user/day) or UCP (105.46D user/day), the payment is
entirely supportedby theMoH. If it is atUMDR (87.56D user/day) or
ULDM (60.19D user/day), the payment is shared between the MoH
(70% and 20%, respectively) and the MLSS (30% and 80%, respec-
tively) [25]. In these last two types of NH, payment by care users
is means tested based on a percentage of the annual average per
capita wealth of all household members (including wages, bank
deposits, financial assets, pensions, public housing allowances and
social benefits but, excludingdependencedisability allowances) for
the part covered by the MLSS [26–28]. Although the amount sup-
ported by each individual is reviewed whenever there are changes
in the household arrangement, it cannot exceed the price published
for each Unit [27].
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Table 2
The evolution of the main features of the RNCCI.
2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
Nursing Home public beds
Convalescence Units 423 530 625 682 906 867 860 860 764 811
Medium Term and Rehabilitation Units 646 922 1,253 1,497 1,747 1,820 1,895 2,021 2,306 2,578
Long-Term and Maintenance Units 684 1,325 1,942 2,286 2,752 3,031 3,692 4,094 4,411 4,723
Palliative Care Units 55 93 118 160 190 193 195 185 278 288
Total number of beds 1,808 2,870 3,938 4,625 5,595 5,911 6,642 7,160 7,759 8,400
Average number of beds per institution 17.4 19.3 20.8 21.2 21.9 22.1 22.4 22.7 23.1 23.3
Average number of patients treated per bed 3.3 4.7 5.3 5.6 5.8 4.5 4.3 4.4 4.0 3.9
Home and Community-Based Services
Number of teams 37 72 96 214 253 243 267 274 286 279
Number of treatment places n.a. 1,660 5,050 8,063 7,332 7,183 7,053 6,766 6,585 6,264
Number of treatment places per team n.a. 23.1 52.6 37.7 29.0 29.6 26.4 24.7 23.0 22.5
Beds and treatment places per 1000 inhab.≥65 years
Nursing Homes 1.10 1.58 2.13 2.45 2.91 3.03 3.35 3.55 3.78 4.03
Home and Community-Based Services n.a. 0.92 2.74 4.28 3.81 3.68 3.56 3.36 3.21 3.00
TOTAL 2.50 4.87 6.73 6.72 6.72 6.92 6.91 7.00 7.03
Number of individuals treated*
Nursing Homes 5,934 13,457 20,692 25,990 32,713 26,831 28,721 31,191 31,307 32,545
Home and Community-Based Services n.a. 1,660 2,608 5,278 9,139 11,578 13,804 14,577 15,221 15,582
TOTAL 5,934 15,117 23,300 31,268 41,852 38,409 42,525 45,768 46,528 48,127
Number of individuals treated/1000 inhab.≥65 years
Nursing Homes 3.6 7.4 11.2 13.8 17.0 13.8 14.5 15.5 15.3 15.6
Home and Community-Based Services n.a. 0.9 1.4 2.8 4.8 5.9 7.0 7.2 7.4 7.5
TOTAL 3.6 8.3 12.6 16.6 21.8 19.7 21.5 22.7 22.7 23.1
Long-term care expenditures (Euro, Millions, current prices)
Ministry of Health 14.79 23.34 60.19 113.49 112.22 138.05 120.31 120.94 116.69 136.06
Ministry of Labour and Social Solidarity 2.24 9.70 14.85 19.57 25.21 26.46 27.70 31.76 34.86 36.37
TOTAL 17.03 33.03 75.04 133.05 137.43 164.50 148.00 152.71 151.55 172.44
As a share of gross domestic product (%)** 0.69 0.74 0.78 0.78 0.79 0.86 0.89 0.94 0.96 n.a.
As a share of current healthcare expenditure (%)** 7.6 7.9 7.9 7.9 8.3 9.2 9.9 10.4 10.7 n.a.
Source: Authors elaboration based on the national reports [30,32–35].
Legend: n.a.: not available.
* Includes individuals admitted in previous years who received some type of care in each year.
** Includes the expenditures of both long-term care public health and social components [29].
3. Development of the RNCCI since 2006
Despite the existence of regional asymmetries in LTC provision,
the number ofNHbeds increased steadily over the years. TheULDM
was the setting with the highest proportion of beds in 2016 (56%),
followed by the UMDR (31%), UC (10%) and the UCP (3%) (Table 2).
Considering both ratios of public beds/treatment places and indi-
viduals treated per 1000 inhabitants aged≥65 years old, Portugal
has also been showing a consistent growth over the years. How-
ever, despite the last indicator being lower than several European
countries (Table 1), based on the latest national data available,
the number of individuals waiting to be admitted at RNCCI has
increased from 1,400 in 2016 [30] to 2,450 in 2017 (September)
[31]. This shows an increase in referrals but also a lack of capacity
to deal with current demand. Concerning the share of LTC pub-
lic expenditures on GDP and health care expenditure, Portugal
(Table 2) presents higher ratios than Spain or Italy (Table 1), even
when undergoing a difficult financial and economic crisis.
Although the fully RNCCI implementation was planned to be
concluded over a 10-year period, culminating in 2016, the results
obtained for each phase fell short of those forecasted (Table 3). The
financial restraints policies implemented between 2011 and 2014
due to the intervention by the Troika [36,37] was one of the rea-
sons that contributed to limited RNCCI growth. Nevertheless, the
expenditures in the RNCCI increased both as a share of the GDP and
as a share of current health care expenditures (Table 2). Other rea-
sons for limited RNCCI growth are related to insufficient revenue
from social gambling to finance the RNCCI [38] and a lack of pub-
lic resources to fund signed-protocols between the state and third
sector entities.
4. Current challenges and ongoing developments
The universal access, the multiple sources of financing, the exis-
tence of several NH to account for different care needs or the
sustained increase of admissions in both settings of LTC, are consid-
ered to be someof the RNCCI achievements (Box 1). On the opposite
side, the predominance of institutionalization, the existence of
waiting lists, regional asymmetries, the absence of a financing
model based on the dependence levels, or the difficulty to use the
instrument of needs assessment for international comparison, are
some of the aspects to be improved in the future.
Several measures have been implemented which target the
main challenges for LTC. First, there is an ongoing joint project
between the MoH and the MLSS called Programme of Integrated
Support to the Elderly (Programa de Apoio Integrado a Idosos), which
has enabled the development of initiatives in both health and social
areas oriented for home care and informal caregivers as part of a
job creation policy [40]. However, given the scarcity of formal HCBS
responses, it remains essential to reinforce primary care providers
with human and material resources to target risk groups living in
the community and develop initiatives aimed at maintaining the
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Table 3
Difference between the number of “forecasted” and “real” beds in each stage.
Stage I Stage II Stage III
(2006–2008) (2009–20012) (2013–20016)
Forecasted (Real*) Forecasted (Real**) Forecasted (Real***)
NH Units Number beds Beds/1000 inhab.
aged≥65 years
Number beds Beds/1000 inhab.
aged≥65 years
Number beds Beds/1000 inhab.
aged≥65 years
UC 977 (530) 0.60 (0.32) 1,954 (867) 1.20 (0.44) 2,931 (811) 1.80 (0.39)
UMDR 1,139 (922) 0.70 (0.56) 2,117 (1820) 1.30 (0.93) 3,257 (2578) 2.00 (1.24)
ULDM 2,720 (1325) 1.67 (0.81) 5,374 (3031) 3.30 (1.55) 8,143 (4723) 5.00 (2.27)
UCP 326 (93) 0.20 (0.06) 651 (193) 0.40 (0.10) 977 (288) 0.60 (0.14)
HCBS (number of teams) 363 (72) – 363 (243) – 363 (279) –
Source: Authors elaboration based on the national reports [30,32,34,39].
* Values of 2008.
** Values of 2012.
*** Values of 2016; UC: Convalescence Units; UCP: Palliative Care Units; UMDR: Medium Term and Rehabilitation Units; ULDM: Long-Term and Maintenance Units; HCBS:
Home and Community-Based Services.
Box 1: Strengths and weaknesses associated to the
RNCCI.
Strengths
• Filled a gap in the National Health Service;
• Universal coverage to long-term care;
• Multiple sources of financing;
• Different nursing homes types to account for different care
needs;
• Sustained increase of referrals and admissions to the RNCCI;
• The existence of an autonomous National Network of Pallia-
tive Care;
• Free beds in the hospital setting.
Weaknesses
• Predominance of institutionalization over home care;
• Regional asymmetries in the provision of care;
• Financingmodel based on the number days of care provided;
• No consequences for non-compliance with the expected
length of care defined for each type of nursing home, what
contributes to increase costs and waiting lists;
• The instrument used to assess the dependence level does
not allow a complete evaluation of each individual, limiting
any benchmarking analysis between settings of care.
autonomy of the elderly in their usual living environment. Besides,
other approaches such as the initiative by the recent report of the
European Forum for Primary Care, could be consider, which entails
the creation of multidisciplinary teams (physicians, nurses, phar-
macists and social workers), responsible for the implementation of
a proactive geriatric assessment of individual medical, functional
and social needs [41].
Secondly, given the importance to collect accurate information
for each patient, an Ordinance was recently published [42] which
demands a more complete patient assessment before referral to
the RNCCI. The identification of all comorbidities, a detailed medi-
cal, nursing and social evaluations, as well as the assessment of the
function degree using the International Classification of Function-
ing, Disability and Health is required [43]. Nevertheless, it is key to
underline the importance of collecting relevant data to inform the
design of a patient’s care plan. Furthermore, adopting international
validated metrics for monitoring the quality of the care provided
and for benchmarkingbetween similar LTC settings is of paramount
importance.
Third, given the role of informal care [2], in 2016 the MoH
published a Dispatch creating the National Programme for Health,
Literacy and Self-care (Programa Nacional para a Saúde, Literacia e
Autocuidados) with the purpose of creating a structured network of
informal caregivers [44]. Thus, projects developed under this Pro-
gramme should aim at the reinforcement of the citizens’ role in
the NHS through partnerships between several players, to prevent
social exclusion and develop and share techniques for promoting
health literacy in both NH and HCBS settings, for both caregivers
and dependent individuals.
Finally, a change in the financing model included patients’
dependence levels and risk adjustment models and removed exist-
ing incentives to unnecessary care and bed occupancy of people
who no longer need care. This change might not only improve
the bed/treatment places turnover, but could also help to tackle
existing waiting lists. Although there are no plans or deadlines for
implementing these measures, some policy-makers from the MoH
have publicly stated that policies to tackle this area are vital to
ensure the efficiency and growth of LTC in Portugal in the future
[45].
5. Conclusions
In 2006, driven by policies to vertically integrate the provi-
sion of all types of care within the NHS, the RNCCI was set up
to take advantage of already existence resources (largely non-
profit-making institutions). Its main sources of funding was shared
by the MoH and the MLSS. This is the first study that collects
monitoring data on the evolution of the LTC in Portugal since
its inception, making it available to an international audience by
providing an assessment of the current state of the RNCCI and
guidance on existing challenges and gaps for Portuguese policy-
makers.
Based on the organisation of the LTC model of Catalonia, the
RNCCI is coordinated by central, regional and local entities, similar
to other EU countries such as Spain, Italy and Sweden. The RNCCI
provision of in-kind services is much higher than the EU average,
while the provision of cash-benefits is minimal. Co-payments are
means tested andupdate yearly. Thefinancial constraints over pub-
lic spending in place since 2011 have also contributed to a slower
development of the national network. Despite public LTC expendi-
tures as a share of the GDP increasing in the same period, further
efforts should focus on improving the efficiency and accessibility
of the LTC system in Portugal.
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ABSTRACT 
Background: The Portuguese long-term care sector is organized in Home and 
Community-Based Services (HCBS) and three nursing home (NH) care units: 
Convalescence, Medium-Term and Rehabilitation, and Long-Term and Maintenance. 
The primary goal of this study is to identify the main risk factors of admission in each 
setting of care. 
Methods: The study included 14,140 patients from NH and 6,844 from HCBS from all 
over the country. A logistic regression was estimated to determine the risk of being 
admitted into an NH setting of care, using sociodemographic characteristics, medical 
conditions and dependence levels at admission as independent variables, and region of 
care, referral entity, the placement process and the length of care as control variables. 
Then, ordered logistic regression was used to identify the contribution of the above risk 
factors in each specific NH unit.  
Results: Being female, not being married, not having family/neighbour support, being 
literate, having a mental illness, or being cognitively or physically impaired are the main 
predictors of NH risk of admission. Within the NH setting of care, older age, having 
family/neighbour support, having neoplasms or a mental illness, or being 
cognitively/physically impaired increases the probability of being referred to a longer care 
unit. Only 74%, 57% and 47% of the individuals were accurately referred to each NH 
type of care units, respectively. 
Conclusions: It is necessary to take into account variations in needs for individual 
assistance, avoiding situations whereby patients with the same needs receive different 
levels of care. 
Keywords: Portuguese long-term care, Nursing Homes, Home and Community-Based 
Services, Dependence levels, Types of care units 
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BACKGROUND 
The widespread increase in life expectancy is perhaps one of the greatest achievements 
of humankind. Consequently, changes in demographic features - characterized by an 
elderly population, an increase of chronic diseases and new patterns of growing 
morbidity and functional restrictions (Barnett et al. 2012; Rechel et al. 2013) - are already 
a reality in most developed countries.  
Thus, the evolution and (re)configuration of the health system should be influenced by 
the adoption of adequate health policies in order to encourage the coordination of the 
healthcare, social support and long-term care (LTC) sectors as a whole. As for the LTC 
sector, it embraces all forms of continuous, personal, rehabilitation and nursing care, 
designed to provide assistance over prolonged periods to people with mental and 
physical impairment and unable to look after themselves without some degree of external 
support (Kaye and Harrington 2015; Wysocki et al. 2015). Often, this care provision is 
associated with two main settings: (1) institutional, known as Nursing Homes (NH); and 
(2) non-institutional, known as Home and Community-Based Services (HCBS).
Although these settings of care seem to offer similar services, they differ in terms of 
frequency, intensity and degree of supervision (Kaye and Harrington 2015; Wysocki et 
al. 2015). Thus, several differences between the two settings have been reported in the 
literature, either related to expenditures (Kuo et al. 2010; Schwarzkopf et al. 2013; 
Wübker et al. 2015; Newcomer et al. 2016), functional changes (Forster et al. 2010; Kane 
et al. 2013; Crocker et al. 2013; Lee et al. 2015; O’Caoimh et al. 2015; Lee and Cho 
2016), mortality (Schwarzkopf et al. 2013; Blackburn et al. 2016), quality of life (Kuo et 
al. 2010; Toot et al. 2017) or frequency of acute care visits (Schwarzkopf et al. 2013; 
O’Caoimh et al. 2015; Blackburn et al. 2016). Nevertheless, as mentioned in two 
literature reviews (Wysocki et al. 2015; O’Caoimh et al. 2015), given the differences in 
data collection, selection of populations and methodological strategies, there are very 
few studies from which to draw conclusions about the differences in effectiveness 
between HCBS and NH care in several of these outcomes. 
It has been widely mentioned in the literature that patients prefer to stay in their homes 
for as long as possible in order to keep their social networks and to maintain their family 
environment (Luppa et al. 2012; Hajek et al. 2015; Bartfay et al. 2016; Blackburn et al. 
2016; Toot et al. 2017); nevertheless, when care needs are extensive, admission to an 
institution may be inevitable and necessary (Bartfay et al. 2016). For that matter, in order 
to (re)define new policies to determine the proper setting of care for each person, much 
attention has been devoted to identifying the main risk factors leading to 
78 
institutionalization (Gaugler et al. 2007; Luppa et al. 2010; Wysocki et al. 2015). Usually, 
they include patients’ (1) socio-demographic characteristics, (2) medical conditions, and 
especially (3) the physical and cognitive dependence levels.  
Regarding the first group of risk factors, the association between education level and the 
use of LTC services is not well proven (Muramatsu et al. 2007; Gaugler et al. 2007; 
Wieland et al. 2010; Luppa et al. 2010), while characteristics such as older age (Gruber-
Baldini et al. 2007; Muramatsu et al. 2007; Gaugler et al. 2007; Luppa et al. 2010, 2012; 
Häcker and Hackmann 2012; Schwarzkopf et al. 2013; Helvik et al. 2014; Lee et al. 2015; 
Wübker et al. 2015; Bartfay et al. 2016; Lee and Cho 2016; Penning et al. 2016), female 
gender (Gaugler et al. 2007; Häcker and Hackmann 2012; Kim et al. 2013; Schwarzkopf 
et al. 2013; Helvik et al. 2014; Lee et al. 2015; Bartfay et al. 2016; Newcomer et al. 2016; 
Lee and Cho 2016; Penning et al. 2016) and being widowed or single (Muramatsu et al. 
2007; Gaugler et al. 2007; Wieland et al. 2010; Luppa et al. 2012; Hajek et al. 2015; 
Bartfay et al. 2016; Penning et al. 2016) are usually known to be risk factors associated 
with institutionalized care. As for the social network, the higher the family/caregiver 
involvement, the more likely that an individual remains in the community (HCBS) 
(Muramatsu et al. 2007; Luppa et al. 2010, 2012; Lee et al. 2015; O’Caoimh et al. 2015; 
Wübker et al. 2015; Newcomer et al. 2016; Lee and Cho 2016).  
Concerning the influence of chronical medical conditions, the findings are inconsistent. 
A literature review found low evidence of significant differences in several conditions 
(e.g.  stroke, hypertension, respiratory diseases, incontinence or depression) as a 
predictor of NH admission (Luppa et al. 2010); a study from Germany concluded that 
individuals receiving HCBS care had a higher burden of diseases (Schwarzkopf et al. 
2013); and other authors found a higher prevalence dementia, Parkinson's disease, 
diabetes, renal disease or cancer within the NH population, when compared with those 
receiving home care (Gaugler et al. 2007; Wieland et al. 2010; Bartfay et al. 2016; Lee 
and Cho 2016; Penning et al. 2016). 
As a persons’ dependence level cannot be measured based on the clinical diagnosis, it 
is essential to conduct a more detailed assessment aimed at identifying their physical 
and cognitive limitations. Such evaluation contributes to the definition of each care plan 
either for maintaining or delaying the total or partial loss of capacities. Based on several 
studies from the US (Gruber-Baldini et al. 2007; Muramatsu et al. 2007; Gaugler et al. 
2007; Wieland et al. 2010; Kane et al. 2013; Newcomer et al. 2016), Canada (Bartfay et 
al. 2016; Penning et al. 2016), Taiwan (Kuo et al. 2010), South Korea (Kim et al. 2013), 
Germany (Luppa et al. 2010, 2012; Schwarzkopf et al. 2013; Hajek et al. 2015), the 
Netherlands (Helvik et al. 2014) and a study including eight European countries (Wübker 
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et al. 2015), the conclusions were very similar: those receiving care at NHs are usually 
cognitively and physically more dependent than those receiving HCBS.      
Finally, although other risk factors may be associated to NH/HCBS placement, such as 
region where the care is provided (Muramatsu et al. 2007; Helvik et al. 2014; Lee and 
Cho 2016; Penning et al. 2016; Toot et al. 2017), length of care (Gruber-Baldini et al. 
2007; Häcker and Hackmann 2012; Newcomer et al. 2016; Blackburn et al. 2016; Lee 
and Cho 2016), referral entity and placement process (Helvik et al. 2014), their influence 
is not yet well proven. 
The Portuguese long-term care system 
In Portugal, the National Network for Long-term Integrated Care (Rede Nacional de 
Cuidados Continuados Integrados, RNCCI) was created in 2006 as a partnership 
between the Ministry of Health and the Ministry of Employment and Social Solidarity 
(D.R. 2006), taking advantage of the already existing resources (largely non-profit-
making institutions) (Lopes et al. 2018). The type of care provided is organized into the 
two main settings of care mentioned earlier, namely HCBS and NH, with this last being 
provided through three types of care units (D.R. 2006): 
 Convalescence Units (Unidades de Convalescença, UC): intended for individuals 
discharged from hospital services in need of convalescence care; nursing, 
medical and physiotherapy care are provided on a daily basis; the expected 
length of care is up to 30 consecutive days;  
 Medium-Term and Rehabilitation Units (Unidades de Média Duração e 
Reabilitação, UMDR): intended to provide less intensive support; while the 
nursing care is provided on a daily basis, the medical and rehabilitation care is 
provided twice a week; the expected length of care is between 31 and 90 
consecutive days;  
 Long-Term and Maintenance Units (Unidades de Longa Duração e Manutenção, 
ULDM): intended for individuals with difficulties of community inclusion and for 
caregivers’ respite care; whereas the nursing care is provided daily, the medical 
and rehabilitation care is provided once a week; the expected length of care is 90 
or more consecutive days. 
The goal of the HCBS is to provide nursing and rehabilitation care at home, through 
multidisciplinary teams working in primary care centres, to people in a functional 
dependency situation, with a terminal illness or a convalescence process, in a situation 
that does not require hospitalization and without the possibility of moving from home 
(D.R. 2006). Services such as personal hygiene, educational support for both patients 
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and caregivers, as well as nursing, rehabilitation and medical care are provided daily, 
including weekends, between 8am and 8pm (D.R. 2014; Instituto da Segurança Social 
2017). Individuals with care needs during the night period, in need for only social support 
or without informal caregivers, are excluded. 
Regarding the RNCCI placement process, after individuals are referred from a hospital 
or primary care unit, the care request goes to the Local Coordination Teams (Equipas 
de Coordenação Local, ECL), and then, if the applicant fulfils the requirements, the 
request is sent to the Regional Coordination Teams (Equipas de Coordenação Regional, 
ECR). To streamline the coordination between the referring entity and the individual 
admission in any setting of care, the national guideline recommends that potential LTC 
beneficiaries should be flagged for the RNCCI in the first 72 hours after this type of care 
need is identified, especially after hospitalization. 
OBJECTIVES 
The main goals of this work are to assess whether referrals to the different care settings 
take into account patients’ needs, and to explore, for the first time in Portugal, to what 
extent the populations referred to NH (UC, UMDR and ULDM) and HCBS differ from 
each other. Currently, very little is known about the LTC in Portugal, its organization, 
settings of care and beneficiaries’ characteristics. NH residents with low dependence 
levels are usually seen as prime candidates to be initially served by HCBS or to be 
relocated back as soon as possible into the community (Kane et al. 2013). Nevertheless, 
the lack of formal responses to populations’ needs and the existence of regional 
asymmetries of LTC resources (Lee et al. 2015) may result in inadequate referrals for 
each setting of care. 
METHODS 
Data source 
We used data from the so-called Integrated Assessment Instrument (Instrumento de 
Avaliação Integrado) (Abreu Nogueira et al. 2010), the Portuguese LTC monitoring 
system run by the RNCCI staff to evaluate all patients. Besides general data concerning 
the setting of care, region of care, referral entity, placement process and length of care, 
this instrument collects data in three main areas (Botelho 1999): (1) Biological: age, 
gender, medical conditions at admission, and the ability to perform eight activities of daily 
living (ADL), based on the Katz’ ADL index (toileting, dressing, bathing, transferring/bed, 
transferring/chair, continence/urination, continence/defecation and feeding) (Katz et al. 
1963); (2) Psychological: assessment of the cognitive status through the ability to answer 
ten questions about temporal and spatial orientation (year, month, day, season and day 
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of the week; and country, province, city/town, home and floor, respectively); the 
evaluation is performed using the Mini-Mental State Examination (Folstein et al. 1975); 
and finally (3) Social: level of education, marital status and the availability of 
family/neighbour support. 
The procedure of assessment of the overall cognitive and physical dependence levels of 
a patient is performed as follows. First, each individual is assigned a score according to 
the ability to answer each orientation question and to perform each ADL mentioned 
above (Botelho 1999; Abreu Nogueira et al. 2010). The scores levels are (a) 
bad/incapable (score 0), when the individual is not able to cooperate and needs 
indispensable and regular caregivers and/or means of support; (b) 
unsatisfactory/dependent (score 1), when the individual can cooperate but needs 
indispensable and regular caregivers and/or means of support; (c) 
satisfactory/autonomous (score 2), when the individual cooperates but needs regular 
means (but not caregivers) of support; and (d) good/independent (score 3), when the 
individual does not need caregivers and/or means of support. In a second stage, the ADL 
overall status is determined by considering the lowest score obtained in the eight 
assessed activities, while the cognitive status is determined by the average score in the 
ten orientation questions. Based on these two scores, each individual’s overall physical 
and cognitive status is then classified into one of four dependence groups, from 
bad/incapable to good/independent. 
Statistical analysis 
The population of this descriptive cross-sectional study consists of 20,984 individuals, 
aged 60 years old or more, with admission and discharge in a LTC setting of care in 
2015, from all over the country.  
Concerning the descriptive analysis, several variables were taken into account to identify 
the main differences between the populations in each setting of care (Table 1). Given 
the importance of ensuring the shortest time in the placement process, three phases 
were analysed: (1) time taken to notify the request for care between the ECL and the 
ECR; (2) time between the arrival of the request at ECR and the individual’s admission; 
and (3) total time elapsed between the arrival of the request at ECL and the individuals’ 
admission in each setting of care.  
The physical and cognitive dependence profile in each activity, at admission, is identified 
and compared across settings of care through One-Way ANOVA (Fig.1).  
Finally, in order to identify the main risk factors on the likelihood that an individual 
receives care in each setting of care, two methods were used. Firstly, a logistic 
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regression with Forward-LR method was performed, using the two main settings of care 
as the dependent variable (HCBS=0, NH=1) (Table 2). Secondly, since the three NH 
units of care follow an intrinsic order as the individuals’ dependence level increases, the 
ordered logistic regression model was used (Table 3) and the marginal effects were 
calculated (Table 4). In this case, we used the three NH units (UC=1, UMDR=2, 
ULDM=3) as dependent variable. 
Explanatory variables 
In the two final analyses, three main sets of explanatory variables were included: 
sociodemographic characteristics such as age, gender, marital status, family/neighbour 
support, and educational level; medical conditions; and dependence levels such as 
cognitive and physical status at admission. The choice of variables is based on the 
factors mentioned in the literature to be significantly associated with the risk of being 
admitted to a NH.  
Covariates 
As for covariates, we used the referral entity, region of care, duration of placement 
process (days between ECL to Admission) and length of care (days). 
All analyses were run with SPSS Statistics software (v.20, IBM SPSS, Chicago, IL) and 
with STATA statistical software (release 13), with a significance level of 0.05. 
RESULTS 
Descriptive analysis 
There are substantial differences between the numbers of individuals treated in each 
Portuguese geographic region, with three of them (North, Centre and Lisbon and Tagus 
Valley) encompassing 80% of the analysed patients (Table 1). When compared to the 
HCBS population, the NH individuals present, on average, a similar age (80 years old), 
a higher percentage of females but a lower percentage of married people, 
family/neighbour support and illiterate individuals. The diseases of the circulatory 
system, injury and poisoning, neoplasms and diseases of the musculoskeletal system 
are responsible for 70% of the total population medical conditions (64% and 72% for 
HCBS and NH population, respectively). As for the cognitive and physical status at 
admission, the percentage of individuals classified into the two lowest levels is higher at 
NH (54.5% and 71.2%) than in HCBS (45.9% and 69.0%) setting of care. Regarding the 
referral entities, although overall 64% of individuals were referred from hospitals, most 
people referred to HCBS (56%) came from other entities, especially from the primary 
care centres, while this happens only in 27% of the cases for NH. Regarding the hospital 
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services, the internal medicine (18%/32%) and orthopaedic services (15%/21%) are the 
ones with the highest percentage of referral to the HCBS/NH setting of care (data not 
shown, available upon request). Finally, regarding the placement process and the length 
of care, whereas the first is longer for NH admissions, the individuals at HCBS receive 
care for a longer period. 
Comparing the three NH units of care, the population at UC is slightly younger, has a 
higher percentage of females, fewer married people and a lower percentage of illiterate 
individuals than the other two units. As for the medical conditions, while the two main 
groups of individuals at UC and UMDR suffer from diseases of the circulatory system 
and injury and poisoning, almost 16% of the ULDM population presents mental disorders 
as their main admission diagnosis (the second largest group). Concerning the 
cognitive/physical status at admission, the dependence levels increase as we go from 
the UC to the ULDM. Finally, the percentage of individuals referred from hospitals to the 
UC is higher; the placement process is faster; and the length of care is lower when 
compared to both the UMDR and to the ULDM. 
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Table 1: Population characteristics in each setting of care 
  
All 
samples 
HCBS NH 
Nursing Homes Units 
UC UMDR ULDM 
Population 20,984 6,844 14140 5,071 5,322 3,747 
Region of care: %             
North 34.3 39.6 60.4 18.9 24.7 16.8 
Centre 21.9 10.5 89.5 27.9 31.5 30.1 
Lisbon and Tagus Valley 24.4 40.5 59.5 20.3 26.1 13.1 
Alentejo 8.8 27.4 72.6 34.6 21.8 16.2 
Algarve 10.7 41.8 58.2 33.8 16.1 8.3 
Age (years)             
Median / Mean 80.0 / 79.2 80.0 / 79.9 80.0 / 78.9 79.0 / 77.7 79.0 / 78.4 82.0 / 81.2 
Gender (%)             
Female / Male 57.7 / 42.3 55.7 / 44.3 58.7 / 41.3 60.9 / 39.1 57.3 / 42.7 57.9 / 42.1 
Marital Status (%)             
Married 45.5 49.9 43.3 42.4 43.3 44.5 
Widow 37.0 34.2 38.3 37.9 37.9 39.4 
Single 10.5 9.3 11.1 11.4 11.4 10.1 
Divorced 7.1 6.6 7.4 8.3 7.4 6.0 
Family or neighbour support (%)             
Without support 53.2 38.3 60.4 57.1 67.4 54.8 
With support 46.8 61.7 39.6 42.9 32.6 45.2 
Educational level (%)             
0 years of education (illiterate) 50.5 55.7 48.1 46.1 48.8 49.7 
1 to 6 years of education 44.2 39.0 46.7 47.5 46.4 45.9 
7 to 12 years of education 2.8 2.6 3.0 3.5 2.8 2.5 
13 or more years of education 2.4 2.8 2.3 2.8 2.1 1.9 
Medical conditions (%)             
Diseases of the circulatory system 31.8 22.3 36.2 31.1 40.9 36.4 
Injury and poisoning 23.8 21.5 24.9 34.6 26.2 9.7 
Neoplasms 7.2 12.3 4.9 3.6 3.8 8.1 
Diseases of the musculoskeletal 
system 
6.8 7.5 6.5 12.5 3.3 2.9 
Diseases of the respiratory system 5.8 7.3 5.1 4.6 4.4 6.8 
Diseases of the nervous system 5.6 5.3 5.6 4.2 4.7 8.9 
Diseases of the skin and subcutaneous 
tissue 
5.6 9.7 3.6 1.6 6.5 2.3 
Mental illness 5.4 4.6 5.8 1.2 3.3 15.7 
Others 8.1 9.6 7.4 6.6 6.9 9.3 
Cognitive status admission (%)       
Bad 41.0 37.0 42.9 27.3 45.7 60.2 
Unsatisfactory 10.8 8.9 11.6 11.4 13.4 9.4 
Satisfactory 10.1 8.4 10.9 13.4 10.9 7.5 
Good 38.1 45.7 34.5 47.8 30.0 22.9 
Physical status admission (%)             
Incapable 17.7 18.3 17.4 7.4 18.7 29.3 
Dependent 52.8 50.7 53.8 51.8 60.1 47.6 
Autonomous 14.0 13.5 14.2 18.2 11.4 12.8 
Independent 15.5 17.5 14.5 22.6 9.8 10.3 
Referral entity (%)             
Hospital 63.5 44.4 72.8 88.5 78.3 43.6 
Others 36.5 55.6 27.2 11.5 21.7 56.4 
Placement process (days)             
              
ECL to ECR: Median / Mean 3.0 / 6.3 2.0 / 3.7 5.0 / 7.5 2.0 / 3.7 7.0 / 9.2 6.0 / 10.4 
ECR to Admission: Median / Mean 8.0 / 17.7 2.0 / 8.5 13.0 / 22.2 9.0 / 12.3 25.0 / 30.1 9.0 / 24.5 
ECL to Admission: Median / Mean 14.0 / 24.1 5.0 / 12.3 21.0 / 29.9 13.0 / 16.0 35.0 / 39.3 20.0 / 35.2 
Length of care (days)             
Median / Mean 42.0 / 57.9 49.0 / 64.2 38.0 / 54.9 30.0 / 35.4 79.0 / 68.6 38.0 / 60.5 
Legend: HCBS: Home and Community-Based Services; NH: Nursing Homes; UC: Convalescence Units; UMDR: 
Medium-Term and Rehabilitation Units;  
ULDM: Long-Term and Maintenance Units; ECL: Local Coordination Teams; ECR: Regional Coordination Teams. All 
differences significant at the 1% level. 
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Dependence levels at admission 
Although the population at NH presents a higher dependence level in all assessed 
cognitive and physical activities when compared to HCBS population (data not shown, 
available upon request), there are significant differences between all settings of care 
(Fig.1). Within the three NH units of care, the cognitive impairment at admission in each 
activity increases as we go from the UC to the ULDM. In this case, while the first group 
was globally assessed as “satisfactory” (score 2), the second was assessed as 
“unsatisfactory” (score 1). On the other hand, the individuals receiving home care 
(HCBS) present a cognitive status slightly lower than the UC individuals but higher than 
the two remaining units.  
Regarding the ability to perform several basic daily activities, the results are similar to 
the previous case. Once again, the UC population is considered more physically 
independent; the ULDM individuals are the most impaired; and the HCBS population 
presents a dependence level similar to the UC population but higher than the two other 
units. 
 
 
 
 
 
 
 
Fig. 1: One-Way ANOVA comparing the cognitive and physical dependence levels at admission in each activity, 
between settings of care 
Legend: HCBS: Home and Community-Based Services; NH: Nursing Homes; UC: Convalescence Units; UMDR: 
Medium-Term and Rehabilitation Units; ULDM: Long-Term and Maintenance Units; Dependency levels identified by 
scores, where score 0: bad/incapable; score 1: unsatisfactory/dependent; score 2: satisfactory/autonomous; score 3: 
good/independent. 
All difference between settings of care are significant with p<0.001. 
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Determining the risk of being admitted into an NH or HCBS setting of care  
Table 2 shows the main predictors of NH admission. Results show that, when compared 
to those receiving HCBS care, being female (p=0.005), not being married (widow or 
single/divorced, p<0.001) or being literate (p<0.001) increases the probability of an 
individual receiving care in an NH setting. On the contrary, older age (p<0.001) and 
having family/neighbour support (p<0.001) increases the chances of receiving home 
care (HCBS). 
Regarding the medical conditions, the risk of being admitted into an NH setting of care 
increases with mental illness (p<0.001), diseases of the circulatory (p<0.001), nervous 
(p<0.001) or musculoskeletal (p=0.022) systems; on the other hand, conditions such as 
neoplasms (p<0.001), diseases of the skin and subcutaneous tissue (p<0.001) and 
diseases of the respiratory system (p=0.007) have the opposite effect. 
Considering the influence of the dependence levels at admission, being classified at a 
higher level of cognitive (p<0.001) and physical (p=0.027) independence - when 
compared to the individuals with the worst level of impairment - decreases the chance of 
being admitted into an NH setting of care. 
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Table 2: Logistic regression predicting the probability of receiving care at an NH setting of care 
Variables OR 
95% C.I. 
Lower Lower 
Age 0.987 ** 0,982 0,992 
Gender         
Male Reference     
Female 1.120 * 1,035 1,212 
Marital Status         
Married Reference     
Widow 1.275 ** 1,168 1,391 
Single/divorced 1.309 ** 1,178 1,455 
Family/neighbour support         
Without support Reference     
With support 0.401 ** 0,372 0,432 
Educational level          
Illiterate Reference     
literate 1.397 ** 1,297 1,505 
Medical conditions         
Other Reference     
Neoplasms  0.520 ** 0,435 0,621 
Mental illness 2.046 ** 1,663 2,517 
Diseases of the nervous system 1.625 ** 1,338 1,975 
Diseases of the circulatory system 1.880 ** 1,634 2,163 
Diseases of the respiratory system 0.774 * 0,643 0,932 
Diseases of the skin and subcutaneous tissue 0.571 ** 0,470 0,695 
Disease of musculoskeletal system 1.240 * 1,032 1,489 
Injury and poisoning 1.248 * 1,081 1,441 
Cognitive status at admission         
Bad Reference     
Unsatisfactory 0.839 * 0,735 0,958 
Satisfactory 0.869 * 0,757 0,998 
Good 0.629 ** 0,572 0,691 
Physical status at admission         
Incapable Reference     
Dependent 1.322 ** 1,215 1,437 
Autonomous 1.049   0,844 1,305 
Independent 0.767 * 0,606 0,971 
Referral entity         
Other Reference     
Hospital 4.084 ** 3,768 4,427 
Region of care         
North Reference     
Centre 8.684 ** 7,670 9,833 
Lisbon and Tagus Valley 0.732 ** 0,666 0,804 
Alentejo 2.422 ** 2,099 2,794 
Algarve 1.368 ** 1,213 1,542 
ECL to Admission (days) 1.039 ** 1,037 1,041 
Length of care (days) 0.992 ** 0,992 0,993 
Constant 1.247       
Legend: NH: nursing homes; ECL: Local Coordination Teams;  
* significant at p<0.05; ** significant at p<0.001; 
 
Determining the risk of being admitted into each NH unit  
Considering the sociodemographic and the main medical conditions, results in Table 3 
show that the following factors increase the probability of being referred to a longer 
(ULDM) institutionalized unit of care: older age (+0.4 percentage points, p.p.), having 
family/neighbour support (+1.7 p.p.) and having neoplasms (+12.0 p.p.) or mental illness 
(+19.2 p.p.). On the opposite side, being female (+1.1 p.p.), being single/divorced 
(+1.6%), being literate (+2.3 p.p.), having diseases of the skin/subcutaneous tissue 
(+16.6 p.p.) or diseases of the musculoskeletal system (+23.9 p.p.) increase the chance 
of being referred to a short stay (UC) unit of care. 
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Of the several individuals’ characteristics included in this analysis, the cognitive and 
physical status at admission are those that play a greater influence in determining the 
admission in each NH unit of care. Compared to those with a heavier cognitive 
impairment, the individuals considered cognitively independent have a higher probability 
(+15.7 p.p.) of being referenced to the UC, whereas the probability of going to the UMDR 
or to the ULDM decreases in 3.5 p.p. and 12.2 p.p., respectively. Similarly, the more 
independent an individual is considered at admission, the less likely that individual is to 
be referred to a care unit with a longer expected length of care, compared to those with 
higher physical dependence (UC: +11.0 p.p., UMDR: -2.7 p.p. and ULDM: -8.3 p.p.). 
Table 3: Marginal effects of the Ordered Logistic Regression for each Nursing Home unit of care 
Variables 
UC 
(Marginal 
effects) 
UMDR 
(Marginal 
effects) 
ULDM 
(Marginal 
effects) 
Age -0,0046 *** 0,0009 *** 0,0037 *** 
Gender             
Male Reference Reference Reference 
Female 0,0112 * -0,0023 * -0,0090 * 
Marital Status             
Married Reference Reference Reference 
Widow 0,0068   -0,0014   -0,0054   
Single/divorced 0,0156 * -0,0032 * -0,0123 * 
Family or neighbour  support             
Without support Reference Reference Reference 
With support -0,0212 *** 0,0043 *** 0,0169 *** 
Education level              
Illiterate Reference Reference Reference 
literate 0,0228 *** -0,0046 *** -0,0182 *** 
Medical conditions             
Other Reference Reference Reference 
Neoplasms  -0,1085 *** -0,011 ** 0,1197 *** 
Mental illness -0,1567 *** -0,036 *** 0,1923 *** 
Diseases of the nervous system -0,0221   0,001   0,0208   
Diseases of the circulatory system 0,0370 ** -0,005 *** -0,0319 ** 
Diseases of the respiratory system -0,0101   0,001   0,0093   
Diseases of the skin and subcutaneous tissue 0,1663 *** -0,046 *** -0,1206 *** 
Disease of musculoskeletal system 0,2390 *** -0,080 *** -0,1587 *** 
Injury and poisoning 0,1415 *** -0,036 *** -0,1059 *** 
Cognitive status at admission             
Bad Reference Reference Reference 
Unsatisfactory 0,0972 *** -0,0157 *** -0,0815 *** 
Satisfactory 0,1071 *** -0,0185 *** -0,0887 *** 
Good 0,1567 *** -0,0349 *** -0,1218 *** 
Physical status at admission             
Incapable Reference Reference Reference 
Dependent 0,0799 *** -0,0172 *** -0,0627 *** 
Autonomous 0,1093 *** -0,0266 *** -0,0827 *** 
Independent 0,1095 *** -0,0266 ** -0,0829 *** 
Referral entity             
Other Reference Reference Reference 
Hospital 0,2853 *** -0,0579 *** -0,2275 *** 
Region of care             
North Reference Reference Reference 
Centre 0,0622 *** -0,0071 *** -0,0551 *** 
Lisbon and Tagus Valley 0,0911 *** -0,0135 *** -0,0776 *** 
Alentejo 0,2155 *** -0,0576 *** -0,1579 *** 
Algarve 0,2123 *** -0,0562 *** -0,1562 *** 
ECL to Admission (days) -0,0027 *** 0,0005 *** 0,0021 *** 
Length of care (days) -0,0020 *** 0,0004 *** 0,0016 *** 
Legend: NH: Nursing Homes; UC: Convalescence Units; UMDR: Medium-Term and Rehabilitation Units; ULDM: 
Long-Term and Maintenance Units; ECL: Local Coordination Teams;  
* significant at p<0.1; ** significant at p<0.05; *** significant at p<0.001 
89 
 
After adjusting for all the variables of the previous analysis (Table 3), Table 4 identifies 
the differences between the number of individuals actually referred to each unit (“Unit: 
admission”) and the expected unit (“Unit: predicted”). Results show that 73.7%, 56.5% 
and 47.1% of the individuals were correctly referred to the UC, UMDR and to the ULDM, 
respectively (shaded cells).  
Table 4: Match cases between the admission and the predicted Unit 
  Unit: predicted   
Unit: admission UC UMDR ULDM Total 
UC 73.7% 25.1% 1.2% 5,071 
UMDR 23.6% 56.5% 19.9% 5,322 
ULDM 9.3% 43.6% 47.1% 3,747 
Legend: UC: Convalescence Units; UMDR: Medium-Term and Rehabilitation Units; ULDM: Long-Term and 
Maintenance Units 
 
DISCUSSION 
This study found that the main risk factors significantly associated with NH admission 
were the following: being female, having low social support (being 
widowed/single/divorced and having a low family/neighbour support), being literate, 
presenting some specific medical conditions (mental illness, diseases of the nervous, the 
circulatory and the musculoskeletal system) and being physically/cognitively dependent. 
Regarding the influence of male gender and low social support, this study reaches 
conclusions similar to those of previous researchers (Muramatsu et al. 2007; Gaugler et 
al. 2007; Luppa et al. 2010, 2012; Häcker and Hackmann 2012; Schwarzkopf et al. 2013; 
Kim et al. 2013; Helvik et al. 2014; Wübker et al. 2015; Hajek et al. 2015; Bartfay et al. 
2016; Penning et al. 2016). The fact that women have a higher life expectancy, and at 
the same time higher prevalence of physical and mental health comorbidity (Barnett et 
al. 2012), implies that the absence or the death of a spouse could aggravate the level of 
dependence and the inability to take care of themselves, and consequently increase the 
chances to receive institutionalized care (Luppa et al. 2012). Thus, not only is essential 
to define joint policies between the social and healthcare sectors in order to identify these 
risk groups, but also to create appropriate responses which enables them to stay in the 
community as long as possible with quality of life. Moreover, despite being created to 
provide longstanding care, the RNCCI additionally allows stays for a maximum of 90 
days per year intended to relieve the burden of those caring for such dependent 
individuals. Thus, the fact that the probability of being admitted in a longer-care unit 
(ULMD) increases for patients with family/neighbour support, may be due to caregivers’ 
respite care. Further research to understand this result is required. 
For what concerns the effects of age, the evidence of this study is opposite to that of 
several previous works (Gruber-Baldini et al. 2007; Muramatsu et al. 2007; Gaugler et 
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al. 2007; Luppa et al. 2010, 2012; Schwarzkopf et al. 2013; Helvik et al. 2014; Lee et al. 
2015; Wübker et al. 2015; Bartfay et al. 2016; Newcomer et al. 2016; Lee and Cho 2016; 
Penning et al. 2016), having found that older age has a small but positive influence on 
the chance of receiving HCBS care. Since older age is not a referral criterion for LTC 
admission in Portugal, it might be that these individuals have more family/caregiver 
support, which may contribute to delaying the admission into an NH facility. On the other 
hand, the fact that older age decreases the risk of being admitted into short care units 
(UC) may be explained by the fact that these units were created for individuals with a 
greater potential for autonomy recovery. Even though the evidence points to physical 
rehabilitation being associated with ADL function improvement in LTC facilities (Forster 
et al. 2010; Crocker et al. 2013) and  even considering that in general younger individuals 
may be better able to regain some of the lost autonomy, still larger scale investigations 
are needed to confirm the effectiveness of care, including follow-up studies. 
As for medical conditions, the findings are inconsistent. Although there is evidence that 
NH residents have usually a higher burden of diseases (Gaugler et al. 2007; Wieland et 
al. 2010; Bartfay et al. 2016; Penning et al. 2016), and also that chronic diseases such 
as depression, incontinence or diabetes are significant risk factors of NH admission 
(Luppa et al. 2010), recent studies concluded that no statistically significant differences 
are present between institutionalized and non-institutionalized individuals, after adjusting 
for the individuals’ baseline characteristics (Lee et al. 2015; Blackburn et al. 2016; Lee 
and Cho 2016). Unfortunately, it is not possible to identify the burden of diseases of the 
Portuguese LTC individuals, due to the lack of information besides the main diagnosis 
at admission. Nevertheless, the finding that some medical conditions are a significant 
risk factor of NH admission can help the policy makers define specific care plans to 
account for the different needs. 
The individuals’ dependence levels are often recognized as highly relevant to determine 
the intensity of care services and consequently the best setting of care. In line with 
several studies (Gruber-Baldini et al. 2007; Kuo et al. 2010; Kim et al. 2013; Helvik et al. 
2014; Wübker et al. 2015; Bartfay et al. 2016; Penning et al. 2016), we found that being 
classified in a higher cognitive and physical dependence level increases the risk of NH 
admission. Considering these findings, two reflections are necessary: first, it is essential 
that policy makers pay attention to staffing mix in order to tailor each setting of care with 
the proper resources to meet the individuals’ needs; additionally, there is a need to 
change the financing model, by including patients’ dependence levels and risk 
adjustment models, in order to avoid adverse selection of patients based on their case-
mix by each setting of care. 
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Finally, a striking result is the low proportion of correct matches between the “admission” 
versus the “predicted” NH unit of care; in fact, only 74%, 57% and 47% of the individuals 
were correctly referred to the UC, UMDR and ULDM, respectively, after adjusting for 
several variables. Although recent studies have found differences in results after 
controlling for baselines characteristics (Lee et al. 2015; Newcomer et al. 2016; 
Blackburn et al. 2016; Lee and Cho 2016), our findings may be a consequence of both 
the lack of NH units of care and the regional asymmetries in the provision of care in 
Portugal. Besides the fact that 93% of the Portuguese population had poor access to 
institutionalized care, given the lack of beds available (ERS 2015), the results of this 
study also suggest an inadequate referral of individuals, the existence of a waste of 
resources, as well as the care provision not being appropriate for the real needs. 
Despite the many important findings of this study, several limitations should be pointed 
out. Firstly, differences in data collection, selection of populations and methodological 
strategies across studies make it difficult to compare results, as highlighted in several 
literature reviews (Luppa et al. 2010; Crocker et al. 2013; Wysocki et al. 2015; O’Caoimh 
et al. 2015; Toot et al. 2017). Secondly, this results are difficult to compare to other 
national studies, given that the Portuguese LTC database is still underexplored, and that 
there are virtually no studies in the literature since the creation of the RNCCI. Thirdly, 
given the scarce information regarding medical conditions, it was not possible to identify 
and assess the comorbidity burden of the individuals in each setting of care. Finally, 
additional variables that may influence the overall results - such as the ability to perform 
more complex activities (e.g. instrumental activities of daily living), transitions between 
settings of care, or other risk factors (like smoking, obesity, alcohol and drugs) -  were 
not analysed due to their poor quality. Further research to understand the influence of 
these variables is required. 
CONCLUSIONS 
Since the effect of certain risk factors for LTC admission may be influenced by each 
countries’ culture, policies and living conditions, these factors need to be studied and 
contextualized in each specific culture and setting. Based on this study, several 
conclusions arise. 
To the best of the authors’ knowledge, in comparison to other studies published, the 
approximately 21,000 patients included here represent the largest dataset analysed for 
a period of 1 year. Having said this, the results here presented are robust for the 
Portuguese LTC context.  
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Secondly, it is important to take into account variations in needs for individual assistance, 
avoiding similar situations as in this study, whereby patients with the same dependence 
level are referred to different settings of care and end up receiving different levels of care. 
Thus, the existence of a multidisciplinary case management team may be a key factor 
to balance both demand and supply needs, in order to guarantee an appropriate use of 
resources. Thirdly, the existence of regional asymmetries in care provision, and the 
predominance of institutionalized care over home care in Portugal, may negatively 
influence the referral process. Therefore, there is a need to implement an auditing 
process to ensure continuous improvement in the referral process. Moreover, it is 
essential to reverse the situation observed in the last years of loss of home care 
treatment places, by investing in primary care staff and to create new care teams. Finally, 
although formal care may be the most visible part of LTC systems, there is an important 
share that remains “hidden”, usually provided by family and friends. When informal care 
is provided by working individuals, they may be challenged in combining paid work with 
caring duties, compromising their future employability and career opportunities. 
Therefore, not only it is of paramount importance to enhance the provision of home care, 
but it is also vital to define policies that protect informal caregivers by allowing flexible 
work schedule, paid care leave or stimulate the respite care to alleviate caregiving 
burden and stress, for instance. 
This study contributes to the literature by shedding light on the differences between the 
NH and the HCBS populations and by identifying the main predictors of admission in 
each type of care. Furthermore, results are analysed separately for three types of NH 
units, responsible for providing care to individuals with different dependence levels. Last, 
but not least, it contributes for a better understanding of the organization of the 
Portuguese LTC and provides leads to what can be improved. 
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A B S T R A C T
Objectives: To identify the survival time, the mortality risk factors and the individuals’ characteristics associated
with cognitive and physical status at discharge, among the Portuguese long-term care (LTC) populations.
Settings: Home-and-Community-Based Services (HCBS) and three types of Nursing Homes (NH).
Participants: 20,984 individuals admitted and discharged in 2015.
Measurements: The Kaplan-Meier survival analysis and the Cox Proportional Hazards Models were used to study
the mortality risk; the Wilcoxon signed-rank test to identify the number of individuals with cognitive and
physical changes between admission and discharge; two cumulative odds ordinal logistic regressions to predict
the cognitive and physical dependence levels at discharge
Results: The mortality rate at HCBS was 30%, and 17% at the NH, with a median survival time of 173 and
200 days, respectively. The main factors associated with higher mortality were older age, male gender, family/
neighbour support, neoplasms and cognitive/physical dependence at admission. In NH/HCBS, 26%/18% of
individuals improve their cognitive status, while in physical status the proportion was 38%/27%, respectively.
Finally, older age, being illiterate and being classified at the lowest cognitive and physical status at admission
decrease the likelihood of achieving a higher level of cognitive and physical independence at discharge.
Conclusions: The adoption of a robust and complete assessment tool, the definition of guidelines to enable a
periodical assessment of individuals’ autonomy and the adoption of benchmark metrics allowing the comparison
of results between similar units are some of the main goals to be taken into account for future developments of
this care in Portugal.
1. Background
Needs assessments nowadays play a fundamental role in the plan-
ning process of healthcare and social services and are even considered a
means in the clinical context to reach a specific diagnosis (Iezzoni,
2004). Being the main premise of the long-term care (LTC) sector “care
over cure”, it is important to define metrics of needs assessment in
several areas to help healthcare providers to (re)design patient care,
develop clinical pathways and predict with higher accuracy their re-
habilitation outcome at discharge.
Although several studies analysed the differences between Nursing
Homes (NH) and Home and Community-Based Services (HCBS) popu-
lations in order to identify factors determining admissions into each
setting of care, it is not easy or consensual to define the best areas for
outcome assessment. Usually, outcome measures are related either to
mortality or to changes of cognitive and physical dependence levels.
Thus, to assess these outcomes, it is important to incorporate different
individual-mix factors, including socio-demographic characteristics,
medical conditions as well as the physical and cognitive status (Iezzoni,
2004; Gindin et al., 2007; Fusco et al., 2009; Seematter-Bagnoud et al.,
2013).
Regarding the mortality assessment, because the number of deaths
in LTC is usually high, it is important to estimate the expected length of
survival after an individual’s admission and identify the main mortality
predictors so that policy makers can optimize the planning of services
provision. For that matter, in spite of different magnitudes between
studies, several authors concluded that the most relevant mortality risk
factors include older age, male gender, the absence of a social support
network, the presence of certain medical conditions (e.g., neoplasms,
musculoskeletal or respiratory diseases) and high levels of cognitive
and physical dependence (Carlson et al., 2001; Jakobsson & Hallberg,
2006; Lee, Chau, Hui, Chan, & Woo, 2009; Hjaltadóttir, Hallberg,
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Ekwall, & Nyberg, 2011; Luo & Waite, 2014; Sung, 2014; Vetrano et al.,
2018). After assessing the mortality rate, some authors found no dif-
ferences between NH and HCBS, either after adjusting for baseline
variables (age, gender, race, education, race, education, marital status,
length of stay, cognition, and comorbidity) (Sloane et al., 2005) or
when comparing patients receiving care at NH, HCBS or combined care
(Lee, Yim, Cho, & Chung, 2014). Others found a higher mortality
among those at NH (Jakobsson and Hallberg, 2006; Gruber-Baldini,
Stuart, Zuckerman, Simoni-Wastila, & Miller, 2007; Wieland, Boland,
Baskins, & Kinosian, 2010; Häcker & Hackmann, 2012).
Concerning the physical outcomes, whereas some authors found no
significant differences in the deterioration in performing activities of
daily living (ADL) between the two settings of care (Chiu, Shyu, & Liu,
2001; Frytak, Kane, Finch, Kane, & Maude-Griffin, 2001; Sloane et al.,
2005; Marioni, Chatfield, Brayne, & Matthews, 2011), others found
better outcomes among HCBS individuals (Rothera, Jones, Harwood,
Avery, & Waite, 2003; Lee et al., 2014; Lee et al., 2015; Lee & Cho,
2016) and others concluded that only the NH population showed some
ADL improvements (Kim & Yang, 2005). As for changes in cognitive
status, although some authors found no statistical differences between
the two settings of care (Kim & Yang, 2005; Sloane et al., 2005), others
found better outcomes among those at HCBS (Rothera et al., 2003; Lee
et al., 2014).
Besides the overall differences in outcomes between these two po-
pulations, several findings can be highlighted concerning the influence
of different variables as predictors of physical and cognitive changes.
Older age seems to be related to a higher cognitive impairment
(Anderson, Sachdev, Brodaty, Trollor, & Andrews, 2007; Moraes, Pinto,
Lopes, Litvoc, & Bottino, 2010); moreover, some studies concluded that
younger age positively influences the physical improvement (Frytak
et al., 2001; Gindin et al., 2007; Häcker & Hackmann, 2012; Kim,
Kwon, & Shin, 2013; Seematter-Bagnoud et al., 2013) but others found
no significant effect (Bagg, Pombo, & Hopman, 2002; Perrig-Chiello,
Perrig, Uebelbacher, & Stähelin, 2006; Jerez-Roig, de Brito Macedo
Ferreira, de Araújo, & Costa Lima, 2017; Phillips, Leary, Blankenship, &
Zimmerman, 2017). In most health facilities with similar rehabilitation
programmes, men and women are expected to achieve similar progress
and outcomes. Despite gender being an independent risk factor for
cognitive function (Anderson et al., 2007; Moraes et al., 2010), some
authors found no statistically significant association between gender
and changes in cognitive (Marioni et al., 2011) and physical status
(Cameron, Schaafsma, Wilson, Baker, & Buckley, 2012; Kim et al.,
2013; Jerez-Roig et al., 2017; Phillips et al., 2017). Others concluded
that women were twice as likely to show physical improvements
compared to men (Gindin et al., 2007). Within HCBS individuals, one
study concluded that women were more likely to achieve functional
recovery (Seematter-Bagnoud et al., 2013), while others concluded the
opposite (Perrig-Chiello et al., 2006; Häcker & Hackmann, 2012).
Since LTC patients are usually elderly people with chronic diseases,
what often influences their dependence levels, accurate information
regarding medical diagnoses is essential for care planning and mon-
itoring for predicting their rehabilitation outcomes. As concluded by
several studies, individuals with fewer chronic diseases are more likely
to achieve better outcomes (Gindin et al., 2007; Cameron, Schaafsma,
Wilson, Baker, & Buckley, 2012; Seematter-Bagnoud et al., 2013). Fi-
nally, whereas global limitations in motor functions at admission
combined with cognitive impairment can influence the overall levels of
disability at discharge (Gindin et al., 2007; Vogt, Wieland, Bach,
Himmelreich, & Banzer, 2008; Fusco et al., 2009; Cameron et al., 2012;
Häcker & Hackmann, 2012; Kim et al., 2013; Seematter-Bagnoud et al.,
2013; Jerez-Roig et al., 2017) limitations in the ability to perform single
ADL at admission like the use of a wheelchair (Singh, Hunter, Philip, &
Todd, 2006), walking (Suzuki et al., 2006) or transfers (to the toilet
and/or to the bed/chair) (Gialanella, Santoro, & Ferlucci, 2012), can
also be seen as important outcome predictors.
1.1. The long-term care in Portugal
In Portugal, the National Network for Long-term Integrated Care
(Rede Nacional de Cuidados Continuados Integrados, RNCCI) was created
in 2006 as a partnership between the Ministry of Health and the
Ministry of Employment and Social Solidarity (Decree-Law 101/2006).
As defined by the Portuguese legislation, the RNCCI is organized into
two main settings of care (Decree-Law 101/2006): HCBS and NH.
As for the HCBS, the care is provided between 8am and 8pm at
home under the responsibility of the primary care centre teams, to
people with functional dependence but who do not require acute care.
Of the several services provided, stands out the personal hygiene,
medical, nursing and rehabilitation care, occupational therapy, educa-
tion and psychosocial support involving both patients and their care-
givers (Ordinance no. 174/2010; ISS, 2017). Individuals with care
needs during the night, in need for only social support or without in-
formal caregivers, are excluded.
In order to respond to different needs, the NH in Portugal are or-
ganized into three types of care units (Decree-Law 101/2006). Al-
though services like personal hygiene, drugs prescription and admin-
istration, psychological and social support are provided to all patients
(Ordinance no. 174/2010; ISS, 2017), the intensity of nursing, medical
and physiotherapy care differs according to the type of care units,
namely (Decree-Law 101/2006; Ordinance no. 174/2010): (i) Con-
valescence Units (Unidades de Convalescença, UC), which provide nur-
sing, medical and physiotherapy care on a daily basis for individuals
discharged from hospitals in need of convalescence care up to 30
consecutive days; (ii) the Medium-Term and Rehabilitation Units
(Unidades de Média Duração e Reabilitação, UMDR), which provide less
intensive and differentiated care (while the nursing care is provided
daily, the medical and rehabilitation care is provided two days per
week) for individuals with an expected length of care between 31 and
90 consecutive days; and (iii) the Long-Term and Maintenance Units
(Unidades de Longa Duração e Manutenção, ULDM), which provide daily
nursing care (medical and rehabilitation care only once a week) for
individuals with difficulties with community inclusion as well as for
caregivers’ respite care, with a length of care higher than 90 con-
secutive days.
2. Objectives
The main goal of this research is to contribute to a better under-
standing of two areas in the LTC sector that may help policy makers and
staff to improve the way care is provided to such a fragile population:
mortality and patients’ outcomes. Regarding the first one, we aim to
identify the median survival time within NH and HCBS settings of care
and identify the predictive power of several variables on the mortality
risk in each setting. Then, we aim to quantify the impact of care pro-
vided by looking at the number of individuals who showed changes in
their physical and cognitive dependence level between admission and
discharge as well as to identify the individuals’ characteristics asso-
ciated with each status at discharge.
3. Data and methods
3.1. Data source
The dataset contains records of 20,984 individuals aged≥60 years,
admitted and discharged in 2015 in Portugal mainland, of which
14,140 were from NH and 6844 from HCBS.
Besides the identification of the length of care, referral entity, re-
gion and setting of care, this study includes results from the Portuguese
screening tool used by LTC healthcare professionals to assess patients’
dependence levels, called Integrated Bio-psychosocial Assessment
Instrument (Abreu Nogueira, Girão, & Guerreiro, 2010). The informa-
tion collected by this tool and used in this study is divided in three areas
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(Botelho, 1999): (i) Biological: age, gender, medical conditions at ad-
mission and the ability to perform eight ADL using the Katz’ ADL index
(Katz et al., 1963) (toileting, dressing, bathing, transferring/bed,
transferring/chair, continence/urination, continence/defecation and
feeding) in two moments (admission and discharge); (ii) Psychological:
assessment of the cognitive status through the ability to answer ques-
tions about temporal (year, month, day, season and day of the week)
and spatial (country, province, city/town, home and floor) orientation
using the Mini-Mental State Examination (Folstein, Folstein, & McHugh,
1975) in two moments (admission and discharge); and (iii) Social: level
of education, marital status and the availability of family/neighbour
support.
Regarding the assessment of the cognitive/physical status of each
individual, this tool does it in three stages (Botelho, 1999; Abreu
Nogueira et al., 2010). First, it assesses the ability to perform each
activity using a four system score: score 0 (bad/incapable); score 1
(unsatisfactory/dependent); score 2 (satisfactory/autonomous); and
score 3 (good/independent). Then, while the overall physical status is
determined by considering the lowest score obtained in the eight ac-
tivities assessed, the cognitive status is determined by the average score
of the ten activities analysed. Finally, based on the previous cognitive/
physical scores, each individual is further classified into one of the four
dependence groups.
3.2. Methodology and model adopted
The Kaplan-Meier survival analysis (log-rank test) was conducted to
determine the median survival time in the two main settings of care and
within the three NH units of care. Then, a Cox Proportional Hazards
Model was used to identify the predictive power of several variables
(socio-demographic characteristics, medical conditions, cognitive and
physical dependence level at admission, referral entity) for mortality
risk in NH and HCBS settings of care. Third, the Wilcoxon signed-rank
test was used to measure changes in cognitive and physical dependence
level between admission and discharge, both for all population and for
only those alive at discharge. Finally, two cumulative odds ordinal lo-
gistic regressions were run to determine the effect of several variables
on the ability to predict the cognitive (Model 1) and physical (Model 2)
status, using the dependence level at discharge as dependent variable.
From the several aspects mentioned in the literature, which may
Table 1
Population’ characteristics in each setting of care.
All HCBS NH NH units of care
UC UMDR ULDM
Population 20,984 6,844 14,140 5,071 5,332 3,747
Age
Mean (SD) 79.2 (8.3) 79.9 (8.5) 78.9 (8.3) 77.7 (8.3) 78.4 (8.0) 81.2 (8.1)
Gender (%)
Female/Male 57.7/42.3 55.7/44.3 58.7/41.3 60.9/39.1 57.3/42.7 57.9/42.1
Marital Status (%)
Married 45.5 49.9 43.3 42.4 43.3 44.5
Widow 37.0 34.2 38.3 37.9 37.9 39.4
Single/Divorced 17.6 15.9 18.4 19.7 18.8 16.1
Family/neighbour support (% yes) 44.4 58.2 38.7 42.5 31.4 43.8
Education level (%)
Illiterate 50.5 55.7 48.1 46.1 48.8 49.7
Literate 49.5 44.3 51.9 53.9 51.2 50.3
Medical conditions (%)
Circulatory system 31.8 22.3 36.2 31.1 40.9 36.4
Injury and poisoning 23.8 21.5 24.9 34.6 26.2 9.7
Neoplasms 7.2 12.3 4.9 3.6 3.8 8.1
Musculoskeletal system 6.8 7.5 6.5 12.5 3.3 2.9
Respiratory system 5.8 7.3 5.1 4.6 4.4 6.8
Nervous system 5.6 5.3 5.6 4.2 4.7 8.9
Skin and subcutaneous tissue 5.6 9.7 3.6 1.6 6.5 2.3
Mental illness 5.4 4.6 5.8 1.2 3.3 15.7
Cognitive status admission (%)
Bad 41.0 37.0 42.9 27.3 45.7 60.2
Unsatisfactory 10.8 8.9 11.6 11.4 13.4 9.4
Satisfactory 10.1 8.4 10.9 13.4 10.9 7.5
Good 38.1 45.7 34.5 47.8 30.0 22.9
Physical status admission (%)
Incapable 17.7 18.3 17.4 7.4 18.7 29.3
Dependent 52.8 50.7 53.8 51.8 60.1 47.6
Autonomous 14.0 13.5 14.2 18.2 11.4 12.8
Independent 15.5 17.5 14.5 22.6 9.8 10.3
Referral entity (%)
Hospital: General Surgery 6.4 5.7 6.7 8.9 7.2 3.2
Hospital: Internal Medicine 27.5 18.4 31.9 30.3 36.7 27.2
Hospital: Neurology 4.5 1.4 6.0 5.9 7.8 3.6
Hospital: Orthopaedics 18.9 14.6 21.0 35.3 18.8 4.7
Other entities 42.7 59.8 34.4 19.6 29.6 61.2
Length of care (days)
Mean (SD) 57.9 (47.3) 64.2 (56.9) 54.9 (41.4) 35.4 (18.3) 68.9 (40.4) 60.5 (53.3)
Legend: HCBS: Home and Community-Based Services; NH: Nursing Homes; UC: Convalescence Units; UMDR: Medium-Term and Rehabilitation Units; ULDM: Long-Term and
Maintenance Units; SD: Standard Deviation.
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influence the status at discharge, we selected as explanatory variables
the socio-demographic characteristics, medical conditions, cognitive/
physical dependence levels at admission and settings of care. Even
though the direct association of other factors like the referral entity and
length of care is not yet well proven (Frytak et al., 2001; Gindin et al.,
2007; Cameron et al., 2012; Häcker & Hackmann, 2012), they were
used as control variables. In this last analysis, only individuals alive at
discharge were included.
All analyses were made with SPSS Statistics software (v.20, IBM
SPSS, Chicago, IL), using a significance level of 0.05.
3.3. Population characteristics
Comparing the two main settings of care, the NH population is
slightly younger, has a higher percentage of females, lower percentage
of married people and fewer individuals with family/neighbour support
than the HCBS population (Table 1). The main group of medical con-
ditions registered at admission are diseases of circulatory system, injury
and poisoning and neoplasms, and the percentage of individuals clas-
sified into the two lowest levels of cognitive and physical independence
Table 2
Mortality rate and survival time in each setting of care.
Settings of care Mortality rate Estimate
median
survival time
(days)
95% C.I. p-value
Lower Lower
All 21.1% 197.0 186.6 207.4
Home and
Community-
Based
Services
29.5% 173.0 159.5 186.5 X2=173.3*
Nursing Homes 17.0% 200.0 189.2 210.8
UC 6.0% 288.0 75.5 500.5 X2=412.3*
UMDR 18.0% 202.0 183.0 221.0
ULDM 30.5% 158.0 141.7 174.3
Legend: C.I.: confidence interval; UC: Convalescence Units; UMDR: Medium-Term and
Rehabilitation Units; ULDM: Long-Term and Maintenance Units.
X2: Log Rank test (Mantel-Cox).
* significant at p < 0.001.
Table 3
Cox Proportional Hazard models predicting the time to death in individuals upon admission in NH and HCBS settings of care.
Model 1: HCBS (N=6,571) Model 2: NH (N=14,020)
OR Hazard Ratios (95% C.I.) OR Hazard Ratios (95% C.I.)
Lower Lower Lower Lower
Age 1.019 *** 1.013 1.025 1.030 *** 1.025 1.036
Gender
Male 1.237 *** 1.124 1.362 1.446 *** 1.329 1.573
Female Reference Reference
Family or neighbour support
Without support 0.695 *** 0.630 0.767 0.759 *** 0.699 0.825
With support Reference Reference
Education level
Illiterate – – – 1.088 ** 1.002 1.182
Literate Reference Reference
Medical conditions
Neoplasms 3.666 *** 3.043 4.417 2.389 *** 1.997 2.858
Mental illness 1.012 0.786 1.304 0.657 *** 0.525 0.823
Diseases of the nervous system 0.776 * 0.593 1.017 0.803 * 0.644 1.001
Diseases of the circulatory system 0.796 ** 0.656 0.967 0.669 *** 0.575 0.779
Diseases of the respiratory system 1.122 0.898 1.402 1.383 ** 1.150 1.663
Diseases of the skin and subcutaneous tissue 1.304 ** 1.065 1.597 1.523 *** 1.258 1.843
Disease of musculoskeletal system 0.416 *** 0.278 0.622 0.413 *** 0.277 0.616
Injury and poisoning 0.491 *** 0.376 0.640 0.675 *** 0.550 0.828
Other Reference Reference
Cognitive status at admission
Bad 1.779 *** 1.568 2.019 1.789 *** 1.587 2.018
Unsatisfactory 1.358 ** 1.128 1.634 1.261 ** 1.073 1.482
Satisfactory 1.113 0.920 1.348 1.136 0.946 1.365
Good Reference Reference
Physical status at admission
Incapable 1.453 ** 1.051 2.010 1.398 * 0.956 2.045
Dependent 1.130 0.823 1.552 0.961 001.659 1.401
Autonomous 0.983 0.659 1.467 1.119 0.695 1.802
Independent Reference Reference
Referral entity
Hospital: General Surgery 0.576 *** 0.454 0.730 0.993 0.838 1.176
Hospital: Internal Medicine 1.250 *** 1.108 1.411 1.219 *** 1.101 1.349
Hospital: Neurology 0.643 * 0.391 1.057 0.837 * 0.682 1.027
Hospital: Orthopaedics 0.622 ** 0.455 0.850 0.546 *** 0.441 0.676
Other entities Reference Reference
Legend: C.I.: Confidence Interval; HCBS: Home and Community-Based Services; NH: Nursing Homes; UC: Convalescence Units; UMDR: Medium-Term and Rehabilitation Units; ULDM:
Long-Term and Maintenance Units.
* Significant at p < 0.1.
** Significant at p < 0.05.
*** Significant at p < 0.001.
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is higher at NH (54.5% and 71.2%) than in HCBS (45.9% and 69.0%)
setting of care. Regarding the referral entity, while most NH individuals
are referred from hospital services, like internal medicine and ortho-
paedic, the majority of the HCBS individuals are referred by other en-
tities, such as the primary care providers.
4. Results
4.1. Outcomes assessment: mortality risk
The overall mortality rate is 21.1%, with a median survival time of
197 days (Table 2). Comparing the two main settings of care, the HCBS
population presents a higher mortality rate and a lower survival time
when compared to the institutionalized population (p < 0.001).
Within the three NH units, the mortality rate increases as we go from a
shorter (UC) to a longer (ULDM) care unit, and consequently, the
median survival time has the opposite behaviour (p < 0.001).
Table 3 identifies the variables with statistical significance for the
mortality risk in each setting of care. Regarding the socio-demographic
factors, older age and male gender increase the risk of mortality in both
settings of care (p < 0.001). On the other hand, the absence of family/
neighbour support (p < 0.001) decreases the mortality risk in both
models, being illiterate (p=0.045) has the opposite effect but only at
NH. Concerning the medical conditions, while having a diagnosis of
neoplasms (p < 0.001) or diseases of the skin and subcutaneous tissue
(HCBS: p=0.010; NH: p < 0.001) increases the risk of mortality in
both settings of care, individuals with diseases of the musculoskeletal
(p < 0.001) or circulatory system (HCBS: p= 0.021; NH: p < 0.001)
present the opposite result. Looking at dependence levels, compared to
those classified as cognitively or physically independent at admission,
being classified in the highest level of impairment increases the risk of
mortality in both settings of care. Finally, regarding the referral entity,
while individuals referred by internal medicine services have a higher
probability to die (p < 0.001), those referred by the orthopaedics
services have the opposite chance (HCBS: p= 0.003; NH: p < 0.001).
4.2. Outcomes assessment: changes in the dependence level
Comparing the percentage of individuals with cognitive and phy-
sical changes between all population and only those alive at discharge,
several differences can be highlighted (Fig. 1). Regarding the cognitive
status, the percentage of individuals who maintained or improved their
status was higher among those alive at discharge (61% and 24%) when
compared to the whole population (48% and 19%). Despite a similar
trend between HCBS and NH settings of care, the percentage of in-
dividuals with cognitive improvement was higher within the second
group for both populations. Comparing the three NH units of care, al-
though the percentage of individuals with some improvements de-
creases as we go from the UC to the ULDM, the majority maintained
their cognitive status between admission and discharge. Concerning the
physical status, despite a similar trend towards the cognitive status, the
UC is the only setting of care where the percentage of individuals who
improved is higher than those who worsened or maintained their
function abilities, both in the whole population (44%) and in only those
alive at discharge (45%).
Fig. 1. Percentage of individuals who had changes in their cognitive and physical dependence level between admission and discharge.
Legend: HCBS: Home and Community-Based Services; NH: Nursing Homes; UC: Convalescence Units; UMDR: Medium-Term and Rehabilitation Units; ULDM: Long-Term and
Maintenance Units.
Wilcoxon signed-rank test, based on negative ranks. Difference in dependence level between admission and discharge: * significant at p < 0.1; ** significant at p < 0.05; *** significant
at p < 0.001
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4.3. Outcomes assessment: predicting the dependence level at discharge
Table 4 identifies the predictive power of each variable on the
cognitive (Model 1) and physical status (Model 2) at discharge. Only
family/neighbour support was excluded from both models, due to a
lack of statistical significance.
The socio-demographic characteristics that most contribute to de-
creasing the odds of being classified at a higher cognitive and physical
independence status at discharge are older age (p < 0.001), being
married (Model 1: p= 0.026; Model 2: p= 0.006) or being a widow
(er) (Model 1: p= 0.052, Model 2: p= 0.085) when compared to
single/divorced people and being illiterate (Model 1: p= 0.013; Model
2: p= 0.006). While male gender seems to have a negative influence on
the physical status at discharge (Model 2: p= 0.057), it has the op-
posite effect on the cognitive status at discharge (Model 1: p= 0.074).
Compared to other medical conditions at admission, while having
mental illness (p < 0.001) decreases the probability of being classified
at a higher level of cognitive independence at discharge, having mus-
culoskeletal diseases (p < 0.001) has the opposite effect. With respect
to the physical status, while having diseases of the skin and sub-
cutaneous tissue (p < 0.001) or the circulatory (p < 0.001) or re-
spiratory (p=0.038) system decreases the probability of being classi-
fied at a higher independence level at discharge, having
musculoskeletal diseases or mental illness (p < 0.001) has the opposite
effect.
Compared to those classified at a higher independence level at
Table 4
Ordinal regressions predicting the cognitive and physical dependence levels at discharge.
Model 1 Cognitive status at discharge Model 2 Physical status at discharge
OR 95% C.I. OR 95% C.I.
Lower Lower Lower Lower
Age 0.957 *** 0.953 0.962 0.967 *** 0.963 0.971
Gender
Male 1.069 * 0.994 1.150 0.937 * 0.877 1.002
Female Reference Reference
Marital Status
Married 0.897 ** 0.816 0.987 0.888 ** 0.815 0.967
Widow 0.907 * 0.821 1.001 0.924 * 0.845 1.011
Single/divorced Reference Reference
Education level
Illiterate 0.917 ** 0.857 0.982 0.918 ** 0.863 0.976
literate Reference Reference
Medical conditions
Neoplasms 1.462 *** 1.194 1.790 0.956 0.798 1.144
Mental illness 0.374 *** 0.307 0.456 2.496 *** 2.098 2.971
Diseases of the nervous system 0.894 0.749 1.068 0.980 0.829 1.158
Diseases of the circulatory system 0.913 0.800 1.043 0.710 *** 0.627 0.804
Diseases of the respiratory system 1.019 0.842 1.234 0.825 ** 0.689 0.989
Diseases of the skin and subcutaneous tissue 0.860 0.703 1.052 0.457 *** 0.375 0.556
Disease of musculoskeletal system 2.381 *** 1.945 2.916 2.004 *** 1.705 2.356
Injury and poisoning 1.172 ** 1.007 1.363 1.079 0.940 1.240
Other Reference Reference
Cognitive status at admission
Bad 0.088 *** 0.081 0.096 0.359 *** 0.332 0.390
Unsatisfactory 0.253 *** 0.228 0.282 0.454 *** 0.408 0.505
Satisfactory 0.540 *** 0.483 0.604 0.814 *** 0.735 0.902
Good Reference Reference
Physical status at admission
Incapable 0.433 *** 0.334 0.560 0.018 *** 0.014 0.022
Dependent 0.687 ** 0.533 0.886 0.061 *** 0.049 0.075
Autonomous 1.211 0.868 1.690 0.233 *** 0.178 0.304
Independent Reference Reference
Settings of care
UC 1.044 0.946 1.152 2.031 *** 1.866 2.210
UMDR 0.712 *** 0.649 0.781 1.094 ** 1.004 1.192
ULDM 0.516 *** 0.463 0.575 0.894 ** 0.807 0.989
HCBS Reference Reference
Referral entity
Hospital: General Surgery 1.449 *** 1.250 1.678 1.105 0.969 1.261
Hospital: Internal Medicine 1.202 *** 1.094 1.320 1.200 *** 1.098 1.311
Hospital: Neurology 1.260 ** 1.074 1.479 1.122 0.962 1.310
Hospital: Orthopaedics 1.430 *** 1.268 1.613 1.198 ** 1.081 1.329
Other entities Reference Reference
Length of care (days) 1.001 ** 1.000 1.002 – – –
Legend: CI: Confidence Interval; HCBS: Home and Community-Based Services; NH: Nursing Homes; UC: Convalescence Units; UMDR: Medium-Term and Rehabilitation Units; ULDM:
Long-Term and Maintenance Units;
* Significant at p < 0.1.
** Significant at p < 0.05.
*** Significant at p < 0.001.
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admission, being considered cognitively or physically impaired at ad-
mission decreases the probability of achieving a higher status at dis-
charge (p < 0.001). Regarding the NH units, compared to HCBS, while
being admitted at UC increases the probability of achieving a better
cognitive (Model 1: although not statistically significant) or physical
(Model 2: p < 0.001) status at discharge, being admitted at ULDM
(Model 1: p < 0.001; Model 2: p= 0.030) has the opposite effect.
5. Discussion
5.1. Outcomes assessment: mortality risk
Because the mortality rate in the LTC sector is usually high and the
predictive intensity of several variables may vary according to the
setting of care, its assessment is clinically useful and valuable, not only
for health care professionals but also for managers and policy makers.
Contrary to the findings of several authors (Jakobsson and Hallberg,
2006; Gruber-Baldini et al., 2007; Wieland et al., 2010; Häcker &
Hackmann, 2012; Shah, Carey, Harris, DeWilde, & Cook, 2013), in this
study, the higher mortality rate among HCBS than in the NH population
may be explained by the existence of different institutionalized units of
care. Although the ULDM have a mortality rate five times higher and
approximately half of the estimated time of survival than UC, reflecting
the higher severity of the first population, both results are very similar
to the results of those who received home care (HCBS). Because these
two settings of care were designed to respond to different care needs,
these results may indicate possible problems regarding the referral
process that are worth to be explored.
Based on the Cox regression analysis, several factors have been
found to predict the mortality risk in each setting of care. Concerning
the socio-demographic characteristics, whereas older age and male
gender increase the risk of mortality in both settings of care, not having
family/neighbour support has the opposite effect. Although some au-
thors concluded that the effect of these characteristics were not statis-
tically significant (Carlson et al., 2001), this finding is similar to several
studies (Jakobsson and Hallberg, 2006; Lee et al., 2009; Hjaltadóttir
et al., 2011; Shah et al., 2013; Luo & Waite, 2014; Sung, 2014). Pre-
vious studies have concluded that individuals with minimal family/
neighbour support and low social engagement levels present higher
mortality risks (Jakobsson and Hallberg, 2006; Hjaltadóttir et al., 2011;
Luo & Waite, 2014; Vetrano et al., 2018), therefore finding the opposite
effect in our study is rather surprising. Further research to understand
this result is required.
Although some authors left out the comorbidities in their mortality
risk model, arguing that those have been well captured by the scopes of
cognitive and physical status given by the scales used respectively (Lee
et al., 2009), others found that some medical conditions (such as neo-
plasms, respiratory or cardiovascular diseases) are important risk fac-
tors of mortality (Jakobsson and Hallberg, 2006; Shah et al., 2013;
Sung, 2014). The fact that, in this study, individuals with neoplasms or
diseases of the skin and subcutaneous tissue have a higher mortality
risk is something to be considered by policy makers, referral entities
and staff in order to adopt special care plan for these individuals, before
and after their admission into each setting of care. Finally, as concluded
by previous research, as well as by this study, being classified at a
higher physical (Carlson et al., 2001; Jakobsson and Hallberg, 2006;
Lee et al., 2009; Hjaltadóttir et al., 2011; Sung, 2014) and cognitive
(Jakobsson and Hallberg, 2006; Lee et al., 2009; Sung, 2014) depen-
dence level at admission increases the risk of mortality in all settings of
care. Thus, policy makers have to realize that the accurate assessment
of a person’s status plays an important role in the referral process and
should be taken into consideration when selecting the best setting of
care for each individual.
5.2. Outcomes assessment: changes in the dependence level
In this study, while 34% of those alive at discharge had improved
their physical status (38% at NH; 27% at HCBS), the percentage of
individuals who maintained the same status stood at 55% (51% at NH;
64% at HCBS). Looking to the literature, although a study among 600
community-dwelling elderly had reached a similar finding (improved:
33%; unchanged: 62%) (Fusco et al., 2009), in a study with 2,754 pa-
tients aged≥65 years admitted into a post-acute rehabilitation facility
over a four-year period, 85% of the individuals improved their func-
tional status (unchanged: 10%) (Seematter-Bagnoud et al., 2013). On
the other hand, whereas a study comparing two cohorts of patients with
dementia concluded that 45% of the individuals improved (44% at NH;
48% at HCBS) or 20% maintained their physical status (similar per-
centage at NH and HCBS) (Lee et al., 2014), in a recent study at NH
these percentages reached to 14% and 34% (Jerez-Roig et al., 2017),
respectively. Concerning the cognitive status, while the percentage of
individuals with some improvement in this study stood at 24% (26% at
NH; 18% at HCBS), 61% maintained the same status (57% at NH; 71%
at HCBS). For that matter, after collecting data two months apart, a
study on a subset of 2,275 older patients in England and Wales con-
cluded that the percentage of individuals with cognitive improvement
ranged between 14%-21%, and 58%-78% maintained their status
(Marioni et al., 2011). In another study performed with a group of
patients with dementia, the authors concluded that 38% showed some
improvement (37% at NH and 39% at HCBS), and 36% maintained
their status (36% at NH and 34% at HCBS) (Lee et al., 2014).
Given the overall results, an higher number of individuals im-
proving their physical status compared to the cognitive improvement is
in line with several studies (Vogt et al., 2008; Gialanella, Santoro, &
Ferlucci, 2012; Lee et al., 2014), and may be explained by the greater
tendency of the RNCCI to focus on the total or partial recovery of lost
physical autonomy. Nevertheless, since the LTC sector focuses on el-
derly frail persons with a high level of dependence, it is deemed ne-
cessary that staff and policy makers work towards the implementation
of standard control measures to insure that each setting offers a care
programme tailored to individuals’ needs. On the other hand, it is also
vital to assess the ability of the Integrated Bio-psychosocial Assessment
Instrument to accurately capture dependency levels and its perfor-
mance when used in repeated measurements for the same individual
(admission and discharge, for instance).
5.3. Outcomes assessment: predicting the dependence level at discharge
In this study, the main features that contribute to decrease the
probability of being classified as a higher cognitive and physical in-
dependence status at discharge are older age, low social support and
low levels of cognitive and physical independence at admission. These
findings are important for empowering the policy makers to (re)adapt,
if necessary, the provision of care whenever they encounter individuals
with these characteristics in need of some kind of LTC services.
With respect to age, although several studies suggest similar find-
ings, either among institutionalized (Frytak et al., 2001; Gindin et al.,
2007; Kim et al., 2013) or non-institutionalized (Seematter-Bagnoud
et al., 2013) individuals, others found no significant influence on
physical outcomes, either at NH (Bagg et al., 2002; Cameron et al.,
2012; Jerez-Roig et al., 2017; Phillips et al., 2017) or at HCBS settings
of care (Perrig-Chiello et al., 2006; Kim et al., 2013). Concerning the
social support features, there is no consensus about their influence. In
some studies, those living alone remained at increased probability of
physical recovery (Fusco et al., 2009; Seematter-Bagnoud et al., 2013);
others concluded the opposite (Kim et al., 2013); and others found no
relationship (Frytak et al., 2001). In our study, although the availability
(or lack) of family/neighbour support was not statistically significant
for cognitive or physical improvement, being married decreases the
chance of being classified at a higher independence level at discharge.
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Although this seems contradictory, one possible explanation is that,
instead of trying to perform certain tasks on their own, the fact that
these individuals have some kind of help from third parties may limit
the recovery of their lost functions.
Regarding the influence of the baseline dependence levels as pre-
dictors of the final status, this study has reached similar conclusions as
previous research published: (i) being cognitively independent at ad-
mission has a positive influence on physical improvement, both among
NH (Gindin et al., 2007; Cameron et al., 2012; Gialanella, Santoro, &
Ferlucci, 2012; Kim et al., 2013; Jerez-Roig et al., 2017) and HCBS
(Vogt et al., 2008; Fusco et al., 2009; Kim et al., 2013; Seematter-
Bagnoud et al., 2013) populations; (ii) physical status at admission is
also a good predictor of both physical and cognitive status at discharge.
In this case, some studies at NH concluded that a higher independence
level at admission not only increases the chances of being classified at a
higher cognitive independence level at discharge (Marioni et al., 2011;
Cameron et al., 2012), but it also has positive influences on the physical
level at discharge, within both NH (Cameron et al., 2012; Gialanella,
Santoro, & Ferlucci, 2012; Kim et al., 2013; Jerez-Roig et al., 2017) and
HCBS (Perrig-Chiello et al., 2006; Fusco et al., 2009; Kim et al., 2013;
Seematter-Bagnoud et al., 2013) populations. Based on these results, it
becomes evident the importance of providing health professionals with
reliable tools that allow an accurate assessment of the dependence le-
vels of this population in order to predict with more certainty their
outcomes.
As for medical conditions, although it was not possible to identify
the burden of disease for each individual, one main conclusion stood
out: those with musculoskeletal diseases have a higher probability of
achieving both cognitive and physical improvements than those
without these diseases. For that matter, after assessing the outcomes of
patients admitted into post-acute care facilities, Gindin et al. (2007)
found that, while those who had a stroke were less likely to show
physical improvement than those who hadn’t had a stroke, individuals
with a hip fracture had more than double the probability of achieving
improvement than those without a hip fracture (Gindin et al., 2007). On
the other hand, in a cohort of 560 older people from Australia, although
disability on admission was higher in individuals with a stroke and a
hip fracture and lower for those with joint replacement, after six
months, the group had a better chance of achieving physical and cog-
nitive scores (Cameron et al., 2012). More recently, in a study con-
ducted over a four-year period, whereas individuals with musculoske-
letal diseases were more likely to achieve some functional recovery,
those who did not recover more often presented some cerebrovascular
diseases (Seematter-Bagnoud et al., 2013). Thus, despite appearing to
be contradictory, given the emphasis on the physical recovery of this
population, the progressive improvement in their functionality during
their length of care also has a consequently positive effect on their
cognitive recovery. Therefore, it is vital that managers and staff of each
setting of care become aware of the importance of having a more de-
tailed record of all medical conditions of each individual in order to
adapt the care plan to each situation to maximize the benefits of the
care provided.
As for the length of care, even though several studies have found it
positively associated with the chances of being classified into a more
independent physical status at discharge in both settings of care (Gindin
et al., 2007; Cameron et al., 2012; Häcker & Hackmann, 2012), in our
study, there seems to be a smaller but positive influence only regarding
the cognitive improvement. Policy makers and staff should reflect upon
such a conclusion in order to assess whether (or not) the length of stay
is actually used to restore the lost autonomy, or if the intensity and
frequency of the care provided is, in fact, adapted to the care needs.
Thus, only when it is possible to combine the care needs, the intensity
and the frequency of care, as well as the length of stay, will it be pos-
sible to leverage the existing resources in favour of these individuals.
Regarding the limitations, this study only considers individuals al-
ready admitted into an LTC setting, thus the results hold in identical
settings. Second, because the mortality analysis only takes into account
observations for a one-year period, it is not possible to verify whether
these findings are (or have been) consistent over the years. Third, since
only the admission diagnosis is available for each individual, it is not
possible to identify the morbidity burden and assess its influence as a
risk factor. Finally, although in this work we mainly used individuals’
characteristics, other circumstances such as transfers to other care
settings, number of hospital admissions, number of medications being
taken, staff skill mix or the intensity of care received may play a role in
cognitive/functional recovery but were not taken into account as in-
formation was not available.
6. Conclusions
This is the first work that uses the entire national database, pro-
viding a valid description of the LTC situation in Portugal and its main
outcomes. Although it is difficult to draw definitive conclusions re-
garding the power of different predictors in forecasting the outcomes of
LTC services, the knowledge about the mortality risk factors and the
impact of care provision on dependence levels are critical to policy
makers and staff to help them to shape a more suitable care plan for
future patients.
From this work, two main conclusions have arisen. First, those re-
ceiving home care have a higher mortality rate than the ones staying in
NH and NH treating more severe patients also present higher mortality
rates, as could be anticipated. Second, most individuals present no
changes in their cognitive and physical status from admission to dis-
charge, especially those receiving home care. This is an important
finding for policy makers and deserves further research as it puts at
stake the current goals of the Portuguese LTC system.
Although the RNCCI has defined a set of indicators for quality
monitoring and some are already publicly available (NHS, 2017), there
are several challenges ahead for policy makers: (i) critically assess the
reliability of the current screening tool in identifying individuals’ de-
pendence levels; (ii) implement a patient-reported outcomes measures
to support improvement in the quality and safety of healthcare delivery,
similar to what is currently in place in other countries (Fischer et al.,
2018; Kearns, Cornally, & Molloy, 2017; Wiering, de Boer, & Delnoij,
2017); (iii) use risk adjustment methods for measuring quality of care
rather than interpreting raw incidence or prevalence rates; and (iv)
rethink the funding system as currently it is based on a per diem, which
presents well known perverse incentives for the payer.
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ABSTRACT  
Background: The Portuguese National Network for Long-term Integrated Care was 
created in 2006. 
Goal: To analyse the influence of patients’ physical and cognitive dependency levels at 
admission on their Lengths of Care (LOC) in each care setting. 
Design: Retrospective cohort study. 
Setting: Home and Community-Based Services (HCBS) and three Nursing Home (NH) 
Units: Short, Medium and Long Stay Care. 
Methods: Four Generalised Linear Models (GLM) were adjusted to each care setting. 
Explanatory variables such as age, gender, number of beds/treatment places per 1,000 
inhabitants over age 65, family/neighbour support and dependency levels (locomotion, 
cognitive and activities of daily living) were used to model the random variable LOC. 
GLM with Gamma distribution and identity link function were performed in the four 
models. Levels of dependency were considered as the number of the two lowest 
scores in patients’ admission. 
Results: Although the variables with the greatest influence on LOC are older age, male 
gender, the number of beds/treatment places and having support from family and/or 
neighbours, only patients’ functional dependency levels at admission were statistically 
significant. No relationship was found between cognitive status and LOC. 
Conclusions: In order to assess the performance of care providers and to adapt the 
LOC to individuals’ needs, it is essential to implement a quality control system to 
identify their dependency levels, define a Minimum Data Set common to all settings of 
care and adopt a classification system for patients receiving long-term care. 
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INTRODUCTION 
As the pattern of multimorbidity and physical and mental health disorders changes [1], 
the need for long-term care (LTC) is expected to increase. The term ‘LTC’ refers to a 
myriad of services designed to provide assistance over prolonged periods, including 
basic medical services, rehabilitation, social care, personal hygiene, occupational 
therapy, education and psychosocial support for both patients and their caregivers [2]. 
Thus, admission to LTC setting, either in an institutionalize (hereinafter as nursing 
home, NH) or non-institutionalize (hereinafter as home and community-based services, 
HCBS) environment, represents a changing point in an individuals’ life, usually 
associated with a loss of functional independence [3]. 
Since LTC has been  increasingly used as a post-acute care setting for individuals 
requiring rehabilitation and nursing services [3,4], there is growing interest in studying 
the relationship between residents length of care (LOC) and several other variables: 
staffing mix [5–9], NH residents at the end of life [4,10], expenditures [7,11–14], LOC 
risk factors [7,8,11,12,15–17] and individuals’ trajectories between care settings 
[3,11,12,16]. Most of the numerous studies exploring the main characteristics of the 
risks of NH/HCBS admission [18–20] have found - despite differences in datasets and 
methods - that demographic, social and clinical features are all important risk factors 
predictive of both admissions and LOC in LTC. 
In Portugal LTC is provided in two settings: at home (HCBS) by teams working in 
primary care centres, and in three NH Units: i) Convalescence Units (UC) for 
individuals with an expected maximum LOC of 30 consecutive days; ii) Medium Term 
and Rehabilitation Units (UMDR), intended for stays of between 31-90 consecutive 
days; and iii) Long-Term and Maintenance Units (ULDM) with an expected LOC of ≥90 
consecutive days [21].  
Previous research in Portugal has concluded that the LOC has a positive but small 
influence on patients’ outcomes [22]. This work, therefore, looks at a different but 
parallel question, one so far little studied [4,10]: what is the influence of individuals’ 
dependency levels, registered at admission, on their LOC and can we estimate the 
average LOC for a new individual entering the RNCCI system? Moreover, we intend to 
identify the main profile of the lowest and highest consumers of resources. 
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METHODS 
Data source 
We used data from the Portuguese LTC monitoring system, which gathers both general 
(e.g. region of care, care setting and LOC) and specific information on patients using 
the Bio-psychosocial Assessment Instrument [23]. With this instrument, LTC staff 
collect data in three main areas [24]: (i) Biological: age, gender and functional status 
(through testing their ability to perform eight activities of daily living (ADL) using the 
Katz’ ADL index [25]) and three locomotion activities; (ii) Psychological, using the Mini-
Mental State Examination [26]; and (iii) Social: marital status and the availability (or 
not) of support from family and neighbours.  
With regard to functional/cognitive status, each activity is assessed using a system of 
four scores: from 0 (incapable) to 3 (independent), whereby the first two scores (0, 1) 
may be grouped as “dependent” in the performance an activity and the other two (2, 3) 
mean “independent”. 
Data on supply of services included the variable ‘number of beds/treatment places per 
1,000 inhabitants aged 65 or more years old’, created considering the dichotomy 
patients’ setting and region of care. Finally, we used the national tariff for each setting, 
based on a per-diem model (user/day), as a proxy for costs [27]: HCBS (9.58€), UC 
(105.46€), UMDR (87.56€) and ULDM (60.19€). 
Study Cohort 
This cohort consists of 15,752 individuals from all over the country, with admission and 
discharge in 2015 from the Portuguese public LTC system, receiving care in the HCBS 
or in one of the three NH settings. 
Statistical Analysis 
The dependent variable used was the LOC (in days) in each care setting. 
Using the scores obtained by the patients in each functional/cognitive activity, we 
included as explanatory variables the number of activities in which each individual was 
considered “dependent” (scores 0 or 1) in locomotion, ADL, and cognitive. For all the 
areas, the number of 0 and 1 scores ranged between 0 and the maximum possible. 
Finally, patients’ age (in years), gender, social network (availability or not of 
family/neighbour support) and the number of beds/treatment places per 1,000 
inhabitants aged 65 or over, were included as covariate variables. 
 
112 
 
Regressions 
The analysis of how the dependent variable LOC varies with the covariates was 
performed for each care setting using the Generalized Linear Model (Gamma), in order 
to account for the skewness of probability function of the LOC random variable, using 
an identity link function.  
In the explanatory data analysis, some atypical behaviour in the LOC variable it was 
observed (Fig. 1 in Appendix 1). We interpret this as being related to the maximum 
expected LOC defined for each care setting, not directly explained by patients’ 
characteristics. For this reason, we performed the GLM removing this atypical data and 
those with a LOC of up to five days. The significance of the covariates, however, did 
not change after removing the observations, although the estimates for LOC for each 
type of patient is different. 
Finally, based on the results from the GLM models, we can predict the LOC for each 
set of patients’ characteristics and each care setting. As an example, we identified the 
profile of a low and high type consumer of resources in each care setting, estimated 
their average LOC and the associated costs. 
All analyses were made with R-Software, using a significance level of 0.05. 
 
RESULTS 
Patients’ characteristics  
The majority of individuals included in this study received institutional care (59%) 
(Table 1). Within the NH units of care, 29% were admitted to a UC, 42% to a UMDR 
and 29% to a ULDM. As for the dependency levels on admission, the average number 
of activities in which the patient is considered “dependent” in each area is higher 
among the institutional population than among those receiving home care, and 
increases as one goes from a shorter (UC) to a longer (ULDM) care unit. 
Regarding the supply of care, the number of NH beds per 1,000 inhabitants aged 65 or 
over is higher than the home care treatment places, indicating the expected 
predominance of institutionalized care in the system. 
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Table 1: Patients’ characteristics in each care setting 
  All population HCBS NH 
Nursing Homes Units 
UC UMDR ULDM 
Population 15,752 6,379 9,373 2,726 3,968 2,679 
Age 
      
Mean (SD) 79.3 (8.3) 79.9 (8.4) 78.9 (8.2) 77.8 (8.2) 78.3 (8.1) 81. 1 (8.0) 
Gender (%)             
Male / Female 43.7 / 56.3 44.3 / 55.7 43.3 / 56.7 42.2 / 57.8 44.2 / 55.8 43.2 / 56.8 
Family or neighbour support (%)             
With / Without support 48.1 / 51.9 61.7 / 38.3 38.5 / 61.5 41.0 / 59.0 32.8 / 67.2 44.2 / 55.8 
Locomotion status 
            
(Num. “Dependent” activities - Max. 3) 
Mean (SD) 2.57 (0.92) 2.54 (0.93) 2.59 (0.91) 2.47 /1.01) 2.63 (0.89) 2.65 (0.80) 
Activity of Daily Living status 
            
(Num. “Dependent” activities - Max. 8) 
Mean (SD) 6.42 (2.03) 6.11 (2.25) 6.63 (1.84) 6.16 (2.04) 6.87 (1.63) 6.75 (1.84) 
Cognitive status             
(Num. “Dependent” activities - Max. 10)             
Mean (SD) 4.67 (4.36) 4.06 (4.35) 5.08 (4.31) 3.37 (3.98) 5.32 (4.28) 6.49 (4.10) 
Number of beds/treatment places             
(per 1,000 inhab. aged 65 or more)             
Mean (SD) 0.80 (0.77) 0.15 (0.08) 1.24 (0.72) 0.47 (0.20) 1.11 (0.18) 2.22 (0.37) 
Length of care (days)             
Mean (SD) 62.8 (50.4) 68.7 (56.3) 58.8 (45.6) 41.3 (23.0) 65.2 (43.8) 67.4 (58.3) 
Legend: HCBS: Home and Community-Based Services; NH: Nursing Homes; UC: Convalescence Units; UMDR: Medium-Term and 
Rehabilitation Units; ULDM: Long-Term and Maintenance Units. 
 
 
Predictors of length of care 
Controlling for all other variables, the most influential and statistically significant 
variables on LOC are age, male gender, functional status on admission, the number of 
beds/treatment places and social support (Table 2).  
As for age, whereas an additional year increases the LOC of those receiving care at 
HCBS or UC, the opposite was found for those receiving care at UMDR or ULDM. 
Although gender was not statistically significant in all settings, being male increased 
the average LOC more than did being female, specifically by 5.1 and 9.1 days at 
UMDR and ULDM, respectively.  
On dependency levels at admission, only functional status was statistically significant. 
Whereas for each locomotion activity considered “dependent” the LOC decreases for 
those receiving HCBS (-1.9 days) or at ULDM (-2.9 days), the ADL status has an 
opposite influence for those at UC or at UMDR. No statistically significant results were 
found for cognitive status. 
As for the supply of care, although the number of beds/treatment places per 1,000 
inhabitants aged 65 or more increases the average LOC in each care setting, with the 
exception of those admitted to ULDM, its influence is marginal (HCBS: +0.025 days; 
UC: +0.010 days; UMDR: +0.061 days). As for social support, while the LOC 
decreases in all settings of care for those with family/neighbour support, this effect is 
more evident among the longer NH units of care (-12 days).  
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Table 2: Generalised linear models with Gamma distribution and identify link function by care setting, with 
Length of Care as dependent variable 
Variables 
Model 1 
HCBS  
Model 2 
UC  
Model 3 
UMDR  
Model 4 
ULDM 
Constant 59.293 *** [6.786] 
 
26.019 *** [4.149] 
 
12.601 *** [7.907] 
 
125.706 *** [12.512] 
Age 0.199 * [0.083] 
 
0.099 . [0.052] 
 
-0.203 * [0.081] 
 
-0.508 *** [0.141] 
Gender 
           
Female - 
  
- 
  
Reference 
  
Reference 
 
Male - - 
 
- - 
 
-5.170 *** [1.302] 
 
-9.137 * [1.476] 
Locomotion status 
           
(activities considered "dependent") -1.916 * [0.793] 
 
- - 
 
- - 
 
-2.942 * [2.235] 
Activity of Daily Living status 
           
(activities considered "dependent") - - 
 
0.745 *** [0.201] 
 
0.917 * [0.390] 
 
- - 
Cognitive status 
           
(activities considered "dependent") - - 
 
- - 
 
- - 
 
- - 
Number of beds/treatment places 
           
(per 1,000 inhab. aged 65 or more) 0.025 ** [0.009] 
 
0.010 *** [0.022] 
 
0.061*** [0.038] 
 
- - 
Family or neighbour support 
           
Without Support Reference 
  
Reference 
  
Reference 
  
Reference 
 
With Support -8.891 *** [1.485] 
 
-4.850 *** [0.874] 
 
-12.071 *** [1.317] 
 
-12.449 *** [2.192] 
n 6,379   2,726   3,968   2,679  
Deviance 4,236 
  
842 
  
1,960 
  
1,943 
 
d.f. 6,374   2,721   3,962   2,674  
Null Deviance 4,269   860   2,092   1,988  
p-value (Pearson Chi-squared test) 0.7605 
 
0.1560 
 
5.06e-13 
 
0.7655 
Legend: HCBS: Home and Community-Based Services; UC: Convalescence Units; UMDR: Medium-Term and Rehabilitation Units; ULDM: Long-Term 
and Maintenance Units; Signif. codes: p<0.000 ' *** ' ; p<0.001 ' ** ' ; p<0.01 ' * ' ; p<0.05 ' . '; [Standard. Error] 
 
Profile of a lower and higher type consumer of resources 
Although it is possible to estimate the LOC for any patient profile for each care setting, 
we chose to characterise a lower and a higher type consumer of resources. Thus, after 
adjusting for the variables in the previous analysis (Table 2), several findings can be 
highlighted regarding the expected LOC (Table 3). 
Firstly, with regard to the profile of a lower type consumer, while the expected LOC is 
similar between those at UC and those at UMDR (30 days), those at HCBS present the 
highest value (60 days). Secondly, with the exception of those at UC, the profile of a 
higher consumer has a similar average LOC in the other care settings. Finally, on 
expenditures per patient, while the average expected costs increase as we move from 
a short (UC) to a longer (ULDM) care Unit, a higher consumer at UMDR presents the 
highest average cost of all care settings. 
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Table 3: Profile of a lower and higher type consumer of resources, their expected average length of care 
and costs 
  
Model 1 
  
Model 2 
  
Model 3 
  
Model 4 
HCBS UC UMDR ULDM 
Profile of a lower type consumer               
Age 65   65   86   89 
Gender -   -   Male   Male 
Locomotion status * 3   -   -   3 
Activity of Daily Living status * -   0   0   - 
Cognitive status * -   -   -   - 
Number of beds/treatment places  ** 0.108   0.233   0.917   - 
Family or neighbour support With Support   With Support   With Support   With Support 
Expected average LOC (days) 60.24 
  
30.07 
  
33.91 
  
50.01 
[95% C.I.] [57.01 ; 63.47] [27.05 ; 33.09] [27.68 ; 40.14] [45.60 ; 54.42] 
Expected average cost/patient (€) 577.10   3,171.18   2,969.16   3,010.10 
[95% C.I.] [546.16 ; 608.04]   
[2,852.69 ; 
3,489.67] 
  
[2,423.66 ; 
3,514.66] 
  
[2,744.66 ; 
3,275.54] 
                
Profile of a higher type consumer               
Age 88   86   65   65 
Gender -   -   Female   Female 
Locomotion status * 0   -   -   0 
Activity of Daily Living status * -   8   8   - 
Cognitive status * -   -   -   - 
Number of beds/treatment places  ** 0.349   0.753   1.373   - 
Family or neighbour support Without Support   Without Support   Without Support   Without Support 
Expected average LOC (days) 85.37   48.40   90.67   92.63 
[95% C.I.] [79.06 ; 91.69]   [46.31 ; 50.47]   [86.52 ; 94.82]   [82.65 ; 102.62] 
Expected average cost/patient (€) 817.84   5,104.26   7,939.07   5,575.40 
[95% C.I.] [757.39 ; 878.39]   
[4,883.85 ; 
5,322.57] 
  
[7,575.69 ; 
8,302.44] 
  
[6,176.70 ; 
6,176.70] 
Legend: HCBS: Home and Community-Based Services; UC: Convalescence Units; UMDR: Medium-Term and Rehabilitation Units; ULDM: 
Long-Term and Maintenance Units; LOC: Length of care; C.I.: Confidence interval. 
* Number of activities considered "dependent"; ** per 1,000 inhab. of 65 or over 
 
DISCUSSION 
We concluded that the most significant variables in predicting the LOC were older age, 
male gender, functional status on admission, the number of beds/treatment places and 
having social support.  
Regarding the sociodemographic characteristics, mixed evidence was found in the 
literature. Although old age and male gender are well-known factors associated with 
NH admission [18–20], their influence on LOC is not well proven [4,7,8,11,12,14,17]. 
Contrary to previous research [7,8], we found that age is a significant variable across 
all care settings, where, an increase in a patient’s age decreases his/her chance of 
having care for an extended period, especially for those admitted in a longer stay NH 
unit. Our findings on gender are in line with previous research. Although it is not always 
a significant variable [7,8], when to be considered, males present a lower LOC 
[4,11,12]. Turning to social support, the two main features that are commonly used to 
assess its influence on LOC are living arrangements [13,16] and marital status 
[4,10,17]. Although further investigation is needed on this, the conclusion of this study 
is in line with several others: a low level of social support is associated with longer 
periods of care [4,10,16].  
116 
 
There may be two reasons for the role of age, gender and social support in contributing 
to a lower LOC. Since there is both a higher life expectancy and a greater prevalence 
of physical and mental health comorbidity among females [1], the absence or the death 
of a spouse may result in the provision of care for longer periods than for men. 
Moreover, because those factors are also high mortality risk factors [15,17,22], the 
lower expected LOC may be a consequence of a higher mortality rate among the 
individuals with those characteristics [11].  
Given the regional asymmetries of the distribution of LTC resources [21], much 
research has been done on the relationship between the supply side factors and LOC 
[4,12,14]. The fact that in our study an increased number of beds/treatment places had 
a residual effect on the average LOC in each care setting may imply that increasing the 
LTC resources can reduce the waiting list and enable more individuals to have access 
to this care.  
With regard to dependency status, as the number of functional activities considered 
dependent on admission increases, the average LOC also increases especially at the 
two NH units more linked with functional recovery. No statistically significant results 
were found for cognitive status. Although some studies have concluded that a higher 
level of care at admission was associated with a shorter LOC [10,11], others found that 
individuals who were more functionally and cognitively impaired had a longer LOC 
[13,16]. Moreover, a study from Norway concluded that an increase in functional 
disability increases the use of resources by about 27% [8]. Since in our study an 
increase in functional disability reduced the LOC for those receiving care either in a 
longer NH unit or in home care, two different explanations may arise. While in the first 
case the higher mortality rate may explain the lower LOC [22], the second may be 
related to the need for these patients to receive more permanent care. Thus, in order to 
better study the patients' path in the LTC system, it is vital to have information on the 
transitions between the different care settings, so that staff and policymakers can 
adjust the care delivery to their needs. 
These findings are important for policymakers, but several limitations should be pointed 
out. Although there is insufficient evidence on the effectiveness of rehabilitation in LTC 
settings [28–30], the influence of patients’ functional/cognitive outcomes on their LOC 
was not considered. Moreover, as was remarked in a study conducted in England [12], 
because our study is restricted to publicly-funded care, the lack of information about 
transfers between publicly and privately-funded care means that it does not reflect the 
total LOC for all persons. Finally, other variables such as the ability to perform 
instrumental activities of daily living [8], transitions between settings of care [3,12], 
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staffing mix [5,6,9] or medical conditions [14,15,17] which may influence the LOC, were 
not available. Thus, further research is required, exploring the influence of these 
variables. 
CONCLUSIONS 
Given the differences between countries’ LTC organisational structures, admission 
criteria and financial systems, these results are best understood, and are most 
important, in their own culture and setting.  
In this study, LOC is highly influenced by the maximum expected stay in the setting to 
which patients are admitted. As the units are paid a per-diem per patient, it is vital that 
policymakers implement a monitoring system that assesses the relationship between 
LOC and patients’ outcomes. This measure would not only prevent the maximisation of 
their revenue through (possibly inappropriate) prolonged stays but also allow for a 
faster turnover of beds and a reduction in the waiting list. 
Moreover, as Units revenues are usually proportional to LOC and more evidence is 
needed concerning the effectiveness of care. Our findings should be considered in 
future cost-effectiveness studies aimed at assessing the impact of long-term 
interventions and preventing that patients being sent to inappropriate care settings. 
Thus, further research is needed to determine the factors associated with differences in 
the use of services. 
Finally, as LOC usually determines turnover, but robust data have rarely been 
available, our findings should be taken into account when estimating future demand for 
LTC services. Thus, it is essential to implement a quality control system in the 
identification of individuals’ dependency levels, to define a Minimum Data Set common 
to all units and care settings and to adopt a classification system for patients in LTC. 
Such measures are essential if we are to identify the needs of the population 
accurately, to define risk stratification models, to assess the performance of care 
providers - especially concerning the relationship between patients' LOC and outcomes 
- and to help bring about a more equitable allocation of funding resources. 
ACKNOWLEDGEMENTS  
We want to acknowledge the help of the Portuguese Central Administration of Health 
System in providing the information registered in the national LTC monitoring system. 
 
 
 
118 
 
REFERENCES 
 
[1] Barnett K, Mercer SW, Norbury M, Watt G, Wyke S, Guthrie B. Epidemiology of 
multimorbidity and implications for health care, research, and medical education: 
a cross-sectional study. Lancet 2012;380:37–43. doi:10.1016/S0140-
6736(12)60240-2. 
[2] Kaye HS, Harrington C. Long-term services and supports in the community: 
Toward a research agenda. Disabil Health J 2015;8:3–8. 
doi:10.1016/j.dhjo.2014.09.003. 
[3] Li S, Middleton A, Ottenbacher KJ, Goodwin JS. Trajectories Over the First Year 
of Long-Term Care Nursing Home Residence. J Am Med Dir Assoc 
2018;19:333–41. doi:10.1016/j.jamda.2017.09.021. 
[4] Kelly A, Conell-Price J, Covinsky K, Cenzer IS, Chang A, Boscardin WJ, et al. 
Length of stay for older adults residing in nursing homes at the end of life. J Am 
Geriatr Soc 2010;58:1701–6. doi:10.1111/j.1532-5415.2010.03005.x. 
[5] Nelson A, Powell-Cope G, Palacios P, Luther SL, Black T, Hillman T, et al. 
Nurse staffing and patient outcomes in inpatient rehabilitation settings. Rehabil 
Nurs 2007;32:179–202. 
[6] Decker FH. Outcomes and Length of Medicare Nursing Home Stays: The Role 
of Registered Nurses and Physical Therapists. Am J Med Qual 2008;23:465–74. 
doi:10.1177/1062860608324173. 
[7] Dixon S, Kaambwa B, Nancarrow S, Martin GP, Bryan S. The relationship 
between staff skill mix, costs and outcomes in intermediate care services. BMC 
Health Serv Res 2010;10:221. doi:10.1186/1472-6963-10-221. 
[8] Døhl Ø, Garåsen H, Kalseth J, Magnussen J. Variations in levels of care 
between nursing home patients in a public health care system. BMC Health Serv 
Res 2014;14:108. doi:10.1186/1472-6963-14-108. 
[9] Rahman M, Gozalo P, Tyler D, Grabowski DC, Trivedi A, Mor V. Dual Eligibility, 
Selection of Skilled Nursing Facility, and Length of Medicare Paid Postacute 
Stay. Med Care Res Rev 2014;71:384–401. doi:10.1177/1077558714533824. 
[10] Hedinger D, Hämmig O, Bopp M, Swiss National Cohort Study Group. Social 
determinants of duration of last nursing home stay at the end of life in 
Switzerland: a retrospective cohort study. BMC Geriatr 2015;15:114. 
119 
 
doi:10.1186/s12877-015-0111-3. 
[11] Häcker J, Hackmann T. Los(t) in long-term care: empirical evidence from 
German data 2000-2009. Health Econ 2012;21:1427–43. doi:10.1002/hec.1805. 
[12] Steventon A, Roberts A. Estimating length of stay in publicly-funded residential 
and nursing care homes: a retrospective analysis using linked administrative 
data sets. BMC Health Serv Res 2012;12:377. doi:10.1186/1472-6963-12-377. 
[13] Newcomer RJ, Ko M, Kang T, Harrington C, Hulett D, Bindman AB. Health Care 
Expenditures After Initiating Long-term Services and Supports in the Community 
Versus in a Nursing Facility. Med Care 2016;54:221–8. 
doi:10.1097/MLR.0000000000000491. 
[14] Blackburn J, Locher JL, Morrisey MA, Becker DJ, Kilgore ML. The effects of 
state-level expenditures for home- and community-based services on the risk of 
becoming a long-stay nursing home resident after hip fracture. Osteoporos Int 
2016;27:953–61. doi:10.1007/s00198-015-3327-3. 
[15] Morales-Asencio JM, Morilla-Herrera JC, Martín-Santos FJ, Gonzalo-Jiménez E, 
Cuevas-Fernández-Gallego M, Bonill de las Nieves C, et al. The association 
between nursing diagnoses, resource utilisation and patient and caregiver 
outcomes in a nurse-led home care service: Longitudinal study. Int J Nurs Stud 
2009;46:189–96. doi:10.1016/j.ijnurstu.2008.09.011. 
[16] Fries BE, James ML. Beyond Section Q: prioritizing nursing home residents for 
transition to the community. BMC Health Serv Res 2012;12:186. 
doi:10.1186/1472-6963-12-186. 
[17] Wei Y-J, Simoni-Wastila L, Zuckerman IH, Brandt N, Lucas JA. Algorithm for 
Identifying Nursing Home Days Using Medicare Claims and Minimum Data Set 
Assessment Data. Med Care 2016;54:e73–7. 
doi:10.1097/MLR.0000000000000109. 
[18] Gaugler JE, Duval S, Anderson KA, Kane RL. Predicting nursing home 
admission in the U.S: a meta-analysis. BMC Geriatr 2007;7:13. 
doi:10.1186/1471-2318-7-13. 
[19] Luppa M, Luck T, Weyerer S, Konig H-H, Brahler E, Riedel-Heller SG. Prediction 
of institutionalization in the elderly. A systematic review. Age Ageing 
2010;39:31–8. doi:10.1093/ageing/afp202. 
[20] Wysocki A, Butler M, Kane RL, Kane RA, Shippee T, Sainfort F. Long-Term 
Services and Supports for Older Adults: A Review of Home and Community-
120 
 
Based Services Versus Institutional Care. J Aging Soc Policy 2015;27:255–79. 
doi:10.1080/08959420.2015.1024545. 
[21] Lopes H, Mateus C, Hernández-Quevedo C. Ten Years since the 2006 Creation 
of the Portuguese National Network for Long-Term Care: Achievements and 
Challenges. Health Policy (New York) 2018;122:210–6. 
doi:10.1016/J.HEALTHPOL.2018.01.001. 
[22] Lopes H, Mateus C, Rosati N. Impact of long term care and mortality risk in 
community care and nursing homes populations. Arch Gerontol Geriatr 
2018;76:160–8. doi:10.1016/J.ARCHGER.2018.02.009. 
[23] Abreu Nogueira J, Girão M, Guerreiro I. Outcomes of physical autonomy in Post 
Acute and Long Term Care National Network for Integrated Continuous Care 
Portugal. Lisbon: UMCCI; 2010. 
[24] Botelho MA. Autonomia Funcional em Idosos: Caracterização multidimensional 
em idosos utentes de um centro de saúde urbano (Functional Autonomy in 
Elders: Multidimensional characterization in elderly users of an urban primary 
care centre). Faculdade de Ciências Médicas da Universidade Nova de Lisboa, 
1999. 
[25] Katz S, Ford AB, Moskowitz RW, Jackson BA, Jaffe MW, Katz, S.  et al, et al. 
Studies of illness in the aged: the index of ADL, a standardized measure of 
biological and psychosocial function. JAMA 1963;185:914. 
doi:10.1001/jama.1963.03060120024016. 
[26] Folstein MF, Folstein SE, McHugh PR. Mini-mental. A practical method for 
grading the cognitive state of patients for the clinician. J Psychiatr Res 
1975;12:189–98. 
[27] Ordinance no. 184/2015. Ordinance no. 184/2015, 23th of June - Price definition 
of health care and social support provided in the inpatient and outpatient units of 
the Portuguese National Network for Long-term Integrated Care [in Portuguese] 
2015. https://dre.pt/application/conteudo/67541740 (accessed February 5, 
2017). 
[28] Forster A, Lambley R, Young JB. Is physical rehabilitation for older people in 
long-term care effective? Findings from a systematic review. Age Ageing 
2010;39:169–75. doi:10.1093/ageing/afp247. 
[29] Crocker T, Young J, Forster A, Brown L, Ozer S, Greenwood DC. The effect of 
physical rehabilitation on activities of daily living in older residents of long-term 
121 
 
care facilities: systematic review with meta-analysis. Age Ageing 2013;42:682–8. 
doi:10.1093/ageing/aft133. 
[30] Wysocki A, Thomas KS, Mor V. Functional Improvement Among Short-Stay 
Nursing Home Residents in the MDS 3.0. J Am Med Dir Assoc 2015;16:470–4. 
doi:10.1016/j.jamda.2014.11.018. 
 
 
122 
 
Appendix 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 1: Proportion of patients discharged per days of care, by setting of care 
123 
 
6. CONCLUSIONS 
The goals of the LTC system should be oriented to the reduction of physical, cognitive 
and behavioural deficits; to prevente complications in illness and reduce the pain it 
causes; to informe, train and educate informal caregivers about the care provided to their 
relatives; to achieve the highest possible levels of social integration and help to improve 
the quality of life of every patient and their families. 
Until very recently, the public sector was not involved in the provision of LTC in Portugal: 
it was mainly provided by Misericórdias (non-profit-making institutions with a religious 
background). Therefore, in the light of the growing importance of this sector in Portugal, 
four main objectives were defined for this thesis: (1) to assess the RNCCI reform, taking 
into account several core dimensions; (2) to identify of the main characteristics of the 
LTC delivered in HCBS and the three NH units of care and compare them; (3) to assess 
patients’ outcomes after treatment and; (4) to identify the main predictors of duration of 
their LOC.  
 
The key findings are summarised and discussed below. 
 
6.1. Key findings 
6.1.1. National Network for Long-Term Care since 2006 
On the formal creation of the RNCCI in 2006, the plan was to take advantage of the 
already existing resources (largely non-profit-making institutions), under a partnership 
between the Ministry of Health and the Ministry of Labour and Social Solidarity. 
Considering the core dimensions assessed in the first paper, several conclusions can be 
highlighted: 
Beneficiaries 
Strength: as in several European countries like France, Italy or Spain (42,89), the 
services of the RNCCI are available for those in a situation of physical or cognitive 
impairment, regardless of age and wealth (16). The main goal is to offer universal 
coverage for both health and social services;  
Weakness: recent estimates concluded that, given the lack of availability of beds, around 
90% the Portuguese population still have poor access to institutional care (92). 
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Coordination 
Strength: the Portuguese LTC system is decentralised and stratified, being managed at 
three governmental levels (Central, Regional and Locally) (18,42,88). This type of 
coordination was decided on in order to improve the implementability of the centrally 
defined guidelines by allowing them to be adapted them to the needs of local populations;  
Weakness: although there is LTC in Portugal outside the RNCCI, mainly operated in the 
private sector, there is no data publicly available on these care providers. On the other 
hand, the existence of waiting lists and regional asymmetries in care provision (100) may 
indicate a lack of coordination between the three governmental levels. 
Organisational structure 
Strength: the provision of care is organised in two main care settings: HCBS and NH. 
The latter consisting of three types of care units (16), the point of which is to cater for 
different care needs;  
Weakness: the fact that over the last decade the numbers of NH beds per 1,000 
inhabitants aged ≥ 65 have been increasing, while the ratio of home care treatment 
places is decreasing (27–31), shows a predominance of institutional over home care. 
Needs assessment 
Strength: the existence of a standard assessment instrument across the country called 
the Bio-psychosocial Assessment Instrument, which collects information in three 
domains (35): biological, psychological and social;  
Weakness: not only does it not allow an integrated assessment of each person, limiting 
any benchmarking analysis between care settings, it is not used for financial 
reimbursement purposes, nor does it allow us to identify the level of complexity of 
patients’ illnesses or problems, as do  the assessment instruments used for example in 
Spain (94) and Italy (96). 
Financing system 
Strength: there are multiple sources of financing, namely public funding ensured by the 
State Budget, profits from social gambling and betting and means-tested co-payments 
(42,43);  
Weakness: the financing model is based on the number of days of care provided, not by 
risk adjustment models, which may contribute to a cost increase. 
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6.1.2. Portuguese long-term care beneficiaries: Characteristics 
Due to the scarcity of resources and the importance of providing care according to 
patients’ needs, it is important to reflect on the referral criteria if we are to ensure the 
correct placement of each person in each care setting. Thus, considering the second 
objective of this thesis - the analysis of the main characteristics of those receiving HCBS 
and NH care - it is important that several significant risk factors associated with NH 
admission were found. 
With regard to sociodemographic characteristics, we found that male gender and low 
social support were significant risk factors for NH admission, in line with previous findings 
(49,51,55–57,63,81,111). It is possible that, since women have a longer life expectancy 
and a greater prevalence of physical and mental health comorbidities than men (2), the 
absence or the death of a spouse could aggravate the level of dependency and the 
inability to take care of themselves, and consequently increase the likelihood of needing 
institutional care (49). Moreover, contrary to several studies (49,51,54–57,72,73,81), we 
found that older age had a small but positive influence on increasing the chance of 
receiving HCBS care. Although further investigation is needed, since older age is not a 
referral criterion for LTC admission, it might be that these people have more support from 
family and other caregivers, which may contribute to delaying admission into an NH 
facility. 
On the influence of chronic medical conditions, the findings in the literature are mixed: 
whereas some found a higher burden of diseases among patients in institutions 
(51,54,56,75), others found no statistically significant differences between them and 
people in non-institutional care (52,71,72). Nevertheless, the findings of this study - that 
some specific medical conditions (mental illness, diseases of the nervous, the circulatory 
and the musculoskeletal system) are a significant risk factor for admission to each care 
setting - might well be helpful in encouraging policy-makers and staff to develop more 
sophisticated ways of defining specific care plans to take account of the differences in 
patients’ needs. 
On people’ dependency level at admission, and in line with previous studies 
(51,56,57,61,70,111), we found that being physically and/or cognitively dependent 
increases the chance of a person being admitted to an institutional facility, more than it 
does to HCBS settings.  
Finally, after adjusting for several baseline variables, only 74%, 57% and 47% of people 
were correctly referred to each NH unit of care (UC, UMDR and ULDM, respectively). 
Although recent studies have found differences in results after controlling for baselines 
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characteristics (52,71–73), this finding may be a consequence of lack of RNCCI 
resources, regional asymmetries (92) and care provision not being appropriate for the 
real needs. 
 
6.1.3. Portuguese long-term care beneficiaries: Outcomes 
After identifying the main characteristics of the Portuguese LTC beneficiaries, this study 
assessed two patients’ outcomes: (1) mortality and (2) changes in dependency levels. 
On the first one, we concluded that, contrary to the findings of several studies 
(61,63,75,84,150), people receiving home care have a higher mortality rate than those 
receiving institutional care. The existence of three NH units of care may help to explain 
this result. In this case, as we go forward to a unit of care with a longer expected length 
of care, namely the ULDM, the mortality rate increases and the estimated median 
survival time decreases. Moreover, although several authors have found that lacking a 
strong social network is an important risk factor for increased mortality in LTC care  
(84,86,117,118), it is surprising that in this study not having family/neighbour support has 
the opposite effect. Further research to understand this result is required. Finally, and in 
line with previous research, our study concluded that some of the most important risk 
factors of mortality are having medical conditions such as neoplasms or diseases of the 
skin and subcutaneous tissue (84,87,150), and being classified on admission as being 
at a higher physical (84–87,116) and cognitive (84,85,87) dependency level.  
With regard to changes in patients’ dependency levels, we concluded that most people 
presented no changes in their cognitive and physical status between admission and 
discharge.  
 On physical status, while 34% of those alive at discharge had shown some 
improvements (38% in NH; 27% in HCBS), 55% maintained the same status 
(51% in NH; 64% in HCBS). Results from the literature are not consistent. While 
the percentage of patients with physical improvements ranged between 44% to 
85% in NH (64,115) and from 33% to 45% in HCBS (64,114), those showing no 
change ranged from 10% to 20% (64,115) and from 20% to 62% (64,114) in the 
two care settings respectively.  
 On cognitive status, this study concluded that 24% of those alive at discharge 
had shown some improvements (26% in NH; 18% in HCBS) and 61% maintained 
the same status (57% in NH; 71% in HCBS). Previous studies concluded that 
whereas the percentage of patients with cognitive improvements ranged from 
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14% to 85% between NH and HCBS populations, those with no cognitive 
changes ranged from 34% to 78% (64,119). 
Finally, considering the main factors influencing lower dependency levels at discharge, 
some main conclusions may be highlighted: 
 Although there is no consensus in the literature on the social network as an 
influencing factor for functional improvement – in some studies those living alone 
were more likely to make a physical recovery (114,115), others concluded the 
opposite (70) and others found no relationship (79) – our study concluded that 
some elements of social support reduce the probability of being classified as 
more independent at discharge. Arguably, assistance from third parties may 
prevent patients from trying to perform certain tasks on their own, so having some 
kinds of help may limit their recovery of lost functions. 
 Two main conclusions arise on baseline dependency levels. First, being 
cognitively independent at admission has a positive influence on physical 
improvement (113–115,124,126,130). Second, a higher level of physical 
independence at admission not only increases the chances of being classified at 
a higher cognitive level of independence at discharge (119,126), but it also 
positively influences the patient’s physical level at discharge 
(114,115,123,124,126,130).  
Finally, although some researchers have found that length of care is positively 
associated with being more independent physically on discharge (63,113,126), our study 
found only a smaller - but positive - influence on cognitive improvement. 
 
6.1.4. Portuguese long-term care beneficiaries: Length of Care 
The main goal of this chapter was to analyse the influence of patients’ physical and 
cognitive dependency status at admission on their length of care (LOC) in each care 
setting. 
We concluded that LOC is highly influenced by the maximum expected stay in the setting 
to which patients are admitted. Moreover, the most significant variables in predicting the 
LOC were older age, male gender, having social support, the number of beds/treatment 
places and function status at admission. No statistically significant results were found for 
cognitive status. 
As for the sociodemographic factors, although their influence on LOC is not well proven 
(63,137,140,141,144,145,148), we concluded that being older, being male and having 
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social support decreases the chance of having care for an extended period, especially 
for those admitted to a longer NH unit. Given these findings, there may be two possible 
explanations. Firstly, since there are a higher life expectancy and a greater prevalence 
of physical and mental health comorbidity among females (2), the absence or the death 
of a spouse may result in the provision of care for longer periods for them than for men. 
Secondly, because those characteristics are also mortality risk factors (15,146,148), the 
lower expected LOC may be a consequence of a higher mortality rate among those 
individuals (63).  
With regard to the influence of the supply of care, much research examined the 
relationship between the supply side factors and LOC (137,144,145). Although regional 
asymmetries of LTC resources distribution still exist in Portugal (14), we concluded that 
an increase in the number of beds/treatment places had a residual effect on the average 
LOC.  
Finally, whereas no statistically significant results were found for cognitive status, our 
results show that as the number of functional activities considered dependent at 
admission increases, the average LOC also increases, especially at the two NH units 
more associated with functional recovery. As for previous research (63,73,143,147), the 
evidence is mixed on the relationship between patients’ dependency levels and their 
LOC.  
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6.2. Pathways of change 
6.2.1. National Network for Long-Term Care since 2006 
The universal access, the multiple sources of financing and the sustained increase of 
admissions are considered some of the achievements of the Portuguese LTC system in 
the last decade. Nevertheless, the insufficient national coverage in care provision (NH 
beds and HCBS treatment places), the regional asymmetries and the existence of 
waiting lists, are seen to be some of its future challenges. Thus, given the Portuguese 
economic recovery after the Troika intervention between 2011 and 2014, it is vital to 
unblock the necessary funding to follow up on the protocols already signed between the 
State and other entities (mainly private and IPSS), so that the full implementation of the 
RNCCI can reach the forecast coverage ratios. 
Moreover, given the scarcity of formal community care, it is essential to reinforce primary 
care providers with the human and material resources needed to target risk groups and 
to develop initiatives aimed at maintaining the autonomy of the elderly in their home 
environment. 
Finally, similarly to what is done in other countries (94,96,151), it is vital to rethink the 
current Portuguese funding system: basing it on a per diem may present a perverse 
incentive for the LTC system, and perhaps it would be better to use risk adjustment 
methods based on the people’ severity level. This change might help the system to 
finance more equitably the care units that treat patients with higher levels of impairment, 
to improve the turnover of beds and treatment places, to tackle existing waiting lists and 
to ensure greater transparency in the use of public money allocated to the LTC sector. 
 
6.2.2. Portuguese long-term care beneficiaries: Characteristics 
Based on the findings of this study, it is crucial that we underline the importance of 
collecting relevant data in order to design a specific care plan for each patient, including 
an accurate record of all comorbidities and detailed medical, nursing and social 
evaluations. In this context, the adoption of internationally validated metrics for 
monitoring the quality of care provided and for benchmarking between similar LTC 
settings is of paramount importance. Moreover, sharing the results of each care unit, 
whether only descriptive or comparative between other similar Units, with policy-makers, 
staff, patients and their caregivers, will allow not only a greater level of transparency in 
care provision, but also open up ways of improving the poorest areas of performance. 
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Finally, policy-makers should become more aware of the coming sociodemographic 
challenges and their links with people’s levels of dependency on NH/HCBS admission: 
if they do so we will be more able to avoid situations similar to some in this study, in 
which patients with similar characteristics are referred to different care settings and end 
up receiving different levels of care.  
In this context, attention needs to be paid to the referral criteria: the importance of 
reducing unnecessary admissions and misplacement in LTC care settings is generally 
recognised. Thus, the existence of a multidisciplinary case management team may be a 
key factor in balancing demand and supply needs, in order to guarantee an appropriate 
use of resources.  
Moreover, given that both regional asymmetries in care provision and the predominance 
of institutional care may negatively influence the referral process, auditing measures 
should be implemented in order to ensure continuous improvement in the patients’ 
placement. 
Thirdly, it is essential that policy-makers pay attention to the staffing mix in order to tailor 
each care setting with the proper resources to meet people’ needs. Indeed, it is vital to 
invest in primary care staff and to create new care teams in order to increase home care 
treatment places. 
Lastly, since informal caregivers play an important role in care provision, it is of 
paramount importance to define joint policies between the social and healthcare sectors 
that protect this “hidden” workforce. Therefore, paid care leave, allocation of allowances, 
flexible work schedules and stimuli to the growth of respite care to alleviate caregiving 
burden and stress are some examples of policies to support the informal care. 
 
6.2.3. Portuguese long-term care beneficiaries: Outcomes 
The fact that (1) the mortality rate is higher among those receiving home care, and (2) 
most people present no changes in their cognitive and physical status after treatment, 
are important findings for policy-makers as they (re)define the goals for the Portuguese 
LTC system. 
Thus, several challenges for the future policy-makers can be highlighted.  
Given the influence of the baseline status on patients’ outcomes, it is clearly important 
that health professionals are provided with reliable tools that allow an accurate 
assessment of patient’s dependency levels in order to predict their outcomes more 
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confidently. The reliability of the currently-used screening tool for dependency levels 
must be thoroughly reassessed.  
Secondly, since the LTC sector focuses on frail people with a high level of dependency, 
staff and policy-makers must work together in developing and implementing standard 
monitoring measures to ensure that each setting offers a care programme tailored to 
each person’s needs. Therefore, similarly to current practice in other countries (133–
135), it is important to implement patient-reported outcomes measures to support 
improvement in the quality and safety of healthcare delivery.  
Finally, given the low influence of the length of care in improving the patients’ 
independence levels, policy-makers should reflect upon this and assess whether or not 
stays are really being used to restore lost autonomy, or whether the intensity and 
frequency of the care provided is not hindering the process of regaining autonomy: that 
is, is it truly adapted to the individual’s care needs? 
 
6.2.4. Portuguese long-term care beneficiaries: Length of Care 
The fact that an increase in the number of beds/treatment places has a residual effect 
on patients’ LOC may imply that increasing the resources allocate to LTC in Portugal 
could reduce the waiting list and enable more individuals to have access to this care, 
without increasing the average LOC in each care setting. 
Although there is insufficient evidence about the effectiveness of rehabilitation in LTC 
settings (82,83,149) and since costs are usually proportional to LOC, our findings should 
be considered in future cost-effectiveness studies aimed at assessing the impact of long-
term interventions and at preventing patients being sent to inappropriate care settings. 
Since this study is restricted to publicly-funded care, the lack of information about 
transfers between publicly and privately-funded care and the trajectories between the 
different LTC publicly provided care settings, it may not reflect the total LOC for all 
persons (63,136,144,147). Thus, for a comprehensive study of patients' path in the LTC 
system, it will be vital to have information on the transitions between the different care 
settings, so that staff and policy-makers can adjust the delivery of care to their needs. 
Finally, because the Portuguese care settings are paid a per-diem per patient, a 
monitoring system that assesses the relationship between LOC and patients’ outcomes 
must be implement - in order to prevent the maximization of their revenue through 
(possible inappropriate) prolonged stays - but also allows for a faster turnover of beds 
and a reduction of the waiting list. The implementation of a quality control system to 
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identify individuals’ dependency levels, the definition a Minimum Data Set common to all 
units and the adoption of a homogeneous classification system for patients in LTC are 
crucial improvements needed in the system. They would contribute to a better 
understanding of the needs of the population, define risk stratification models, assess 
the performance of care providers and contribute to a more equitable allocation of 
funding resources. 
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7. FURTHER INVESTIGATION 
Given the recognition that LTC will be an expanding area in the years to come, two major 
themes from this thesis should be developed and studied further in order to deepen the 
analysis in this area: (1) the cost-effectiveness analysis between institutional and non-
institutional care; and, (2) the influence of the staff mix and the intensity of care on 
patients’ outcomes. 
 
7.1. Cost-effectiveness analysis 
Historically, the LTC system is dominated by institutional care. In recent years, there has 
been a great deal of interest in expanding the care delivery to a non-institutional setting, 
mainly based on two ideas. First, people usually prefer to be cared in a known 
environment, maintaining the integrity of their social network and enjoy a higher quality 
of life (49–53). Second, in terms of public and private finances, it is possible to provide 
lower per capita expenditure care in HCBS settings relative to NH, for people with less 
intensive care needs. Nevertheless, according to Schwarzkopf et al. (2013), “the exact 
difference in spending on long-term care services has seldom been quantified, and there 
is even less research that has analysed whether expenditures on health care services 
also differ between patients in institutions and those living in the community” (81). For 
that matter, based on the following studies, is still controversial whether (or not) the 
expenditures on health care services truly differ between the institutional and community-
living populations when the patients’ dependency levels are taken into account. 
For example, in a study concerning 308 elderly people in north-west England, not only 
almost 30% of the new admissions to NH had low dependency level, these people were 
more likely to pay for care exclusively from private resources (78). According to the 
authors, these low dependency admissions are usually cases of respite care and, at the 
same time, consider to be an attractive population to NH operators with low occupancy. 
Moreover, in order to compare the cost-effectiveness of care treatment for 313 stroke 
patients with severe physical disabilities three months after being admitted in one of three 
care settings (hospital chronic care, NH and home care), Chio et al. (2001) concluded 
that when caregivers’ labour costs are included in the total costs, caring for this type of 
patients at home is significantly more expensive when compared to the other two care 
settings (66). Furthermore, when considering the effectiveness of treatment, findings 
suggest that caring for these patients with severe physical disabilities in their own homes 
was also less effective than caring for them in NH or in a hospital chronic care units. 
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In another cost-effectiveness study for 99 stroke patients, the authors compared both 
direct (out-of-pocket expenditures, prescription drugs, home care, NH, special 
equipment, foods and supplements) and indirect (labour cost of family caregivers, 
patient’s loss of earning and transportation the value of the time) costs incurred by 
patients and families, with changes of physical/cognitive level of dependency after 
treatment (60). In this case, although the total cost paid over a three-month period was 
higher among home care patients, after adjusting for the baseline characteristics (i.e., 
age, gender, marital status and cognitive/physical scores), no significant differences 
were found in the total cost paid between both populations. When addedd the 
effectiveness of care treatment, the results of this study showed that, whereas a one-
point increase in the cognitive scores showed no significant differences between the two 
groups of patients, an increase in physical status was significantly cheaper among those 
receiving institutional care.  
Similar to the previous case (60), a study for demented older people also reached to a 
similar conclusion (69). In this case, while direct costs such as care services, cost of food 
and special equipment were higher in NH than HCBS, the indirect costs like the time cost 
of informal caregivers were significantly higher among home care patients. On the other 
hand, whereas taking care of people with low physical dependency at home was 
significantly less costly than within an institutional setting, the care cost of treating people 
with high physical dependency at home was significantly higher than institutional care 
person. 
In order to study the economic burden of dementia patients in Germany, Schwarzkopf et 
al. (2013) compared the yearly per capita utilisation and costs for health and LTC 
services between community-living patients and those in institutions, according to their 
dependency status (81). They concluded that the overall yearly costs per capita of 
treating dementia patients in a community-based setting is substantially lower (less than 
half as much) than institutional care, due to substantially lower LTC expenditures. On 
the other hand, although expenditures on medication, hospital treatment and 
rehabilitation were higher within all care levels in community-dwelling, expenditures 
regarding visits from general physicians and medical specialists were higher among 
people in institutions. 
More recently, a joint study in eight European countries (Estonia, Finland, France, 
Germany, the Netherlands, Spain, Sweden and the UK) compared costs to society of 
treating 2,014 people with dementia, between those receiving professional home care 
but at risk of entering an institution and those recently admitted to institutional facilities 
(57). Two of the authors' main conclusions can be highlighted. In spite of slight variations 
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between countries: (1) in home care settings, the average costs of informal, community 
and medical care accounted for 52%, 36% and 12% of the total costs; (2) in institutional 
facilities, the nursing home accommodation, the medical care and community care were 
94%, 6% and 0.2% of the total costs. In all the countries, overall costs for patients with 
dementia receiving home care were significantly lower than for those in institutions. 
Finally, in California, Newcomer et al (2016) compared the expenditures of acute medical 
care (e.g. hospital stays, emergency department visits, ambulatory care visits, 
procedures, diagnostics, therapies, and equipment) and post-acute care (e.g. LTC 
hospitals, inpatient rehabilitation facilities and physical, occupational and speech 
therapies) between HCBS and NH users (73). After adjusting for several baseline 
characteristics (age, gender, race, physical and cognitive dependency level, 
comorbidities, family arrangement and county characteristics), they concluded that 
$3,000 more per month was spent on those initially admitted to a NH facility than on 
those who entered HCBS. Nevertheless, one of the main limitations of this study is the 
fact that they did not include out-of-pocket expenditures or the lost income for family 
caregiving which, based on the previous studies, might be important elements in the 
overall comparison between NH and home care expenditures. 
In conclusion, based on previous research, the two most needed areas of future research 
would seem to be the following.  
First, although home care seems to be less costly than institutional care for the elderly 
and patients with chronic illnesses, several studies reached to an opposite conclusion 
when the indirect costs of social involvement in caregiving, especially by family 
members, are taken into account. They suggest a significant relationship between the 
type of care setting and the need for informal assistance related to the total costs incurred 
by families. Second, when assigning each patient to the appropriate care setting and 
defining their care plan, findings suggest that patients’ physical/cognitive dependency 
levels should be taken into consideration, given their importance in determining the costs 
and effectiveness for LTC treatment. It seems that home care is sufficient when the 
patient presents a low degree of dependency and does not require high-intensity levels 
of LTC services, but when s/he has a high level of dependency and needs several types 
of care, institutional care represents the more efficient alternative. 
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7.2. The influence of staff mix and the intensity of care 
Staffing is not per se an intervention, but it is a critical factor in carrying out interventions 
to improve the quality of care in the healthcare sector. There has therefore been a 
growing interest in workforce (re)engineering over the years, seeking the optimal (or at 
least the minimum) staffing ratios in LTC facilities. These studies have focused on three 
main professional categories1: Registered Nurses (RNs), Licensed practical nurses 
(LPNs) and Nurse Aides (NAs). 
Although the definition of a minimum staffing ratio is a vital component to ensure quality 
of care, it is not necessarily the “quantity of staff” that matters, but the “intensity of care” 
provided. For that matter, while some researchers have explored specific ratios 
thresholds like the number of Full-time Equivalent (FTE) staff per resident (152–154), the 
majority have adopted the number of Hours per Resident per Day (HPRD) 
(138,152,153,155–166) (Table 15). 
Table 15: Staffing intensity in Nursing Homes facilities 
Ref. Year Staffing intensity 
(Harrington 
et al., 2000) 
(152) 
2000 
HPRD 
 RN: previous 0.72 (43 min); recommended 1.15 (69 min) 
 LPN: previous 0.69 (41 min); recommended 0.70 (42 min) 
 NA: previous 2.1 (126 min); recommended 2.70 (162 min) 
 Total Nurses: previous 3.51 (210 min); recommended 4.55 (273 min) 
 
For facilities with 100 beds or more (RN, LPN, NA) 
 Day shift 1 FTE for every 5 residents (1.60 HPRD: 96 min) 
 Evening shift 1 FTE for every 10 residents (0.80 HPRD: 48 min) 
 Night shift 1 FTE for every 15 residents (0.53 HPRD: 32 min) 
 
(Schnelle et 
al., 2004) 
(160) 
2004 
Baseline: 2.8 (168 min) to 3.2 (192 min) NA HPRD 
 Lower quartile homes (P 25): average of 2.7 NA HPRD (162 min) 
 Upper quartile homes (P 75-90): average of 3.4 NA HPRD (204 min) 
 Upper decile homes (P 91-100): average of 4.9 NA HPRD (294 min) 
 
(Horn et al., 
2005) (161) 
2005 
HPRD 
 RN: 0.27 (16 min) 
 LPN: 0.51 (31 min) 
 NA: 1.7 (102 min) 
 
(McGregor 
et al., 2005) 
(162) 
2005 
HPRD: 
 RN ranged from 0.69 (41 min) and 0.93 (56 min) in not-for-profit facilities 
 RN ranged from 0.65 (39 min) and 0.71 (43 min) in for-profit facilities 
 
 
 LPN ranged from 0.09 (5 min) and 0.13 (8 min) in not-for-profit facilities 
 LPN ranged from 0.04 (2 min) and 0.11 (7 min) in for-profit facilities 
 
 NA ranged from 1.72 (103 min) and 2.46 (148 min) in not-for-profit facilities 
 NA ranged from 1.60 (96 min) and 2.13 (128 min) in for-profit facilities 
 
 Direct-care staff ranged from 2.46 (148 min) and 3.18 (191 min) in not-for-profit 
facilities 
 Support-care staff ranged from 1.05 (63 min) and 1.17 (70 min) in for-profit facilities 
                                                          
1 Registered Nurses (RNs): refers to a more specialized nurses, in a supervisory position characterized by 
the observing, assessment and recording of patients’ symptoms and progress; Licensed practical nurses 
(LPNs): provide basic nursing care, providing hands-on care to patients under the supervision of RN and 
physicians; Nurse Aides (NAs): provide the majority of direct care to patients and consists primarily of helping 
residents with basic ADL (153,168). 
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Ref. Year Staffing intensity 
(Bostick et 
al., 2006) 
(153) 
2006 
15 of the 87 studies reported: 
 RN: 0.06 to 0.25 FTE per resident/bed 
 LPN: 0.05 to 0.12 FTE per resident/bed 
 NA: 0.21 to 0.38 FTE per resident/bed 
 
 RN: 0.2 (12 min) to 0.7 (42 min) HPRD 
 LPN: 0.5 (30 min) to 0.7 (42 min) HRPD 
 NA: 1.95 (117 min) to 3.4 (204 min) HPRD 
 
(Zhang et 
al., 2006) 
(163) 
2006 
HPRD 
 
 RN: 0.31 (19 min) 
 LPN: 0.66 (40 min) 
 NA: 2.06 (124 min) 
 RN + LPN: 0.97 (58 min) 
 Total 3.03 (182 min) 
 
(Castle and 
Engberg, 
2007) (154) 
2007 
FTE per 100 residents: 
 RN: 14.7 
 LPN: 16.6 
 NA: 33.4 
 
(Harrington, 
Swan and 
Carrillo, 
2007) (164) 
2007 
HPRD 
 RN: 0.66 (40 min) 
 Total Nursing: 3.62 (270 min) 
 
(Nelson et 
al., 2007) 
(138) 
2007 
HPRD  
 RN: 4.04 (range 1 - 8); 241 min (range 60 – 480 min) 
 Non-RN (LPN/NA): 4.07 (range 0.1 - 10); 244 min (range 6 min – 600 min) 
 Overall Nursing: 8.11 (range 5 - 14); 487 min (range 300 min – 840 min) 
 
(Konetzka, 
Stearns 
and Park, 
2008) (165) 
2008 
HPRD  
 RN: 0.35 (21 min) 
 
(Kim, 
Harrington 
and 
Greene, 
2009) (166) 
2009 
HPRD  
 RN: 0.57 (34 min) for NH complying with the state staffing standard; 0.26 (16 min) 
for NH not complying with the state staffing standard 
 Total staffing: 4.01 (244 min) for NH complying with the state staffing standard; 2.79 
(167 min) for NH not complying with the state staffing standard 
 
(Park and 
Stearns, 
2009) (155) 
2009 
HPRD  
 RN: 0.34 (range 0 - 10.23); 20 min (range 0 min – 614 min) 
 LPN: 0.65 (range 0 - 9.64); 39 min (range 0 min – 578 min) 
 NA: 1.94 (range 0 - 10.65); 116 min (range 0 min – 639 min) 
 Total: 2.93 (range 5 - 11.98); 176 min (range 300 min – 719 min) 
 
(Hyer et al., 
2011) (156) 
2011 
HPRD  
 RN/LPN: increased from 1.15 (69 min) in 2002, to 1.18 (71 min) in 2005 
 NA: increased from 2.49 (149 min) in 2002 to 2.73 (164 min) in 2005 
 
(Shin, 
2013) (157) 
2013 
The average number of total RN, LPN, and NA was 7.7 (SD = 4.28); 4.95 (SD = 2.86); and 
28.32 (SD = 8.53) respectively. 
 
(Lee, 
Blegen and 
Harrington, 
2014) (158) 
2014 
HPRD  
 RN: 0.60 (range 0.2 - 1.6); 36 min (range 12 min – 96 min) 
 
(Uchida-
Nakakoji et 
al., 2015) 
(159) 
2015 
HPRD  
 Total Nursing: 4.59 (275 min) 
 
Legend: RN: Registered Nurses: LPN: Licensed practical nurses; NA: Nurse Aides; HPRD: Hours per Resident per 
Day; FTE: Full-Time Equivalent; min: minutes. 
 
As for the quality of care, the concept is extraordinarily difficult to define and measure, 
since it is generally a reflection of the values and goals of each society and their current 
healthcare system (157). Nevertheless, based on the following research, a wide range 
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of studies in the literature have found a relationship between staff intensity and patients’ 
outcomes. 
According to several authors, a higher intensity of care by RNs, measured by the HPRD, 
is correlated with several outcomes: more out-of-bed activity (160); lower rates of weight 
loss and less hospitalisation (161); less use of restraints (163); fewer catheterisations 
and more improvement on functional ability (161,163,167); fewer urinary tract infections 
(UTI) (161,165); lower incidence of pressure ulcers (158,161,165); more feeding 
assistance, more incontinence care, more exercise and repositioning (160,167); better 
comfort and enjoyment domains of quality of life (157); and fewer falls (167). 
A more intensive involvement by LPN staff, measured by HPRD, was found - although 
not statically significantly - to be associated with rates of ulcers and pressure sores (155), 
and seems to contribute to more out-of-bed engagement, feeding assistance, 
incontinence care, exercise and repositioning (160). On the other hand, it is also 
associated with improvements in functional ability (such as bladder status, skin integrity 
and mobility), less use of restraints and fewer catheterisations (163). In terms of quality 
of life, Shin (2013) concluded that when care was provided by full-time LPN, rather than 
part-time staff, the care was considered more stable, and offered better quality in terms 
of dignity (157). 
Moreover, several authors studied the influence of support staff and concluded that 
facilities with a higher number of NAs performed significantly better in 13 of 16 quality of 
the care indicators (e.g. more out-of-bed engagement, feeding assistance, incontinence 
care, exercise and repositioning) than the facilities with fewer NAs (160). Other authors 
found that more HPRD of NA contributed to fewer pressure ulcers (161) and lower scores 
on deficiencies related to the quality of resident care (156), but more prevalence of 
residents with L-tubes and aggressive behaviours (167). Concerning the quality of care 
in several domains and its relationship with staffing ratio, Shin (2013) concluded that NAs 
staff hours had a positive impact on the security domain (157). In other words, since NAs 
account for the majority of residents’ ADL care, the more direct contact hours, the higher 
the residents’ scores for functional competence and security with the care provided. 
In conclusion, although the number of weekly hours by professional category was 
defined in 2011 for each RNCCI NH Unit of care with 30 beds (26), further research is 
needed to assess the association between staffing mix and quality of care. Thus, based 
on the findings of the previous studies, several questions arise to offer a framework for 
further discussion of this issue. 
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Firstly, what is the most reliable measure to define staffing mix and ratio? Should it be 
per resident? Per bed? Hours per resident day? Another measure? For that matter, 
although it is not clear whether the staffing mix could be defined in the same way in all 
care settings given the RNCCI’ organisational structure, is important that each provider 
provides accurate information about its staff in order to define the best metric for the staff 
ratio.  
Secondly, on care treatment, which quality indicators should be considered in order to 
assess the relationship between quality of care and staffing mix? Currently, several 
quality measures are already being used across the literature, either related to patient 
outcomes (e.g. changes in quality of life, physical status, pressure ulcers or weight loss), 
or related to facility outcomes (e.g. mortality rate, hospital admissions, average length of 
care or discharge rates). 
Finally, which variables may also be used as covariates to study this relationship 
between staffing and quality of care? Although these may vary between studies, they 
usually relate to sociodemographic characteristics, cognitive/physical impairment, facility 
ownership, size, geographical location, years of experience or length of stay.  
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9. APPENDIXES 
 
Appendix 1 – Care coordination levels, main responsibilities 
 
Table 16: Main responsibilities of the Regional and Local Coordination Teams 
Entity Main responsibilities 
Regional Coordination Teams (ECR) 
Disclosure of information to the public regarding the RNCCI 
Analyse proposals for a better integration of the RNCCI responses 
Monitor and control financial spending 
Ensure the quality of care 
Monitor and control of activity provided 
Ensure equity and adequacy of access to the RNCCI 
Training for professionals 
Budget forecasting of the regional implementation plan 
Guarantee articulation between institutions and partners 
Local Coordination Teams (ECL) 
Ensure coordination between entities at the local level 
Support and monitor the implementation of contracts 
Assume the beneficiaries’ placement process 
Update the information system of the RNCCI 
Ensure the compliance of the discharge plan 
Support and monitor the use of RNCCI resources 
Promote partnerships for the provision of continuum care 
Source: Author’s extrapolation based on the RNCCI national reports (22,26) 
 
Table 17: Main responsibilities of the Discharge Management and the Integrated Continuous Care Teams 
Entity Main responsibilities 
Discharge Management Teams (EGA) 
Located in the acute hospital 
Formed by at least a physician, a nurse and a social 
worker 
Identify and referral patients in the hospital with criteria 
to receive care in the RNCCI 
Avoid unnecessary stays in acute hospitals 
Improved discharge management of the acute hospitals 
Identify the best type of RNCCI response for each 
patient 
Integrated Continuous Care Teams (ECCI) 
Located in primary care 
Formed by at least a physician, a nurse and a social 
worker 
Identify and ensure correct criteria for referral of patients 
living in the community to the appropriate care facilities 
Assess peoples’ dependency levels 
Provide care at patients’ home, and other facilities, 
nursing, physical therapy, medical care and occupational 
therapy  
Monitor the evolution of the patients’ dependency levels 
Source: Author’s extrapolation based on the RNCCI national reports (22,26) 
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Appendix 2 – Bio-psychosocial Assessment Instrument 
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Appendix 3 – Treatment places 
 
Table 18: Nursing Home units of care by NUTS II: number of beds 
NH typologies 2008 2009 2010 2011 2012 2013 2014 2015 2016 
UC 
NUTS II                 
North 219 251 278 332 313 297 297 157 157 
Centre 106 142 172 202 202 202 202 236 251 
Lisbon and Tagus Valley 115 124 124 157 157 157 157 167 199 
Alentejo 40 58 58 135 135 135 135 135 135 
Algarve 50 50 50 80 60 69 69 69 69 
UMDR 
NUTS II                 
North 244 420 504 518 552 552 576 619 737 
Centre 327 437 511 581 597 607 637 719 775 
Lisbon and Tagus Valley 207 215 281 385 408 446 518 673 720 
Alentejo 98 107 127 159 159 186 186 186 203 
Algarve 46 74 74 104 104 104 104 109 143 
ULDM 
NUTS II                 
North 387 602 697 891 965 1 114 1 293 1.360 1 534 
Centre 424 603 722 779 822 996 1 152 1.247 1 332 
Lisbon and Tagus Valley 244 351 423 571 634 844 910 1.041 1 119 
Alentejo 120 203 261 292 391 424 425 425 431 
Algarve 150 183 183 219 219 314 314 338 307 
UCP 
NUTS II                 
North 27 35 35 43 53 46 36 41 51 
Centre 24 14 40 45 45 45 35 69 69 
Lisbon and Tagus Valley 34 53 63 75 68 77 77 139 139 
Alentejo 8 6 12 17 17 17 17 19 19 
Algarve 0 10 10 10 10 10 10 10 10 
Total  2,870 3,938 4,625 5,595 5,911 6,642 7,160 7,759 8,400 
Legend: UC: Convalescence Units; UCP: Palliative Care Units; UMDR: Medium Term and Rehabilitation Units; ULDM: 
Long-Term and Maintenance Units.  
Source: Author’s extrapolation based on the RNCCI national reports (27–31,169–172) 
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Table 19: RNCCI total supply by NUTS II: NH beds and HCBS treatment places 
Care setting 2008 2009 2010 2011 2012 2013 2014 2015 2016 
NH 
NUTS II          
North 877 1,308 1,514 1,784 1,883 2,009 2,202 2,177 2,479 
Centre 881 1,196 1,445 1,607 1,666 1,850 2,026 2,271 2,427 
Lisbon and Tagus Valley 600 743 891 1,188 1,267 1,524 1,662 2,020 2,177 
Alentejo 266 374 458 603 702 762 763 765 788 
Algarve 246 317 317 413 393 497 497 526 529 
HCBS 
NUTS II          
North n.a. n.a. 1,410 1,660 1,730 1,720 1,690 1,673 1,623 
Centre n.a. n.a. 1,557 1,522 1,412 1,313 1,101 1,062 887 
Lisbon and Tagus Valley n.a. n.a. 2,744 2,093 1,969 2,129 2,076 2,136 2,105 
Alentejo n.a. n.a. 402 617 582 541 549 549 564 
Algarve n.a. n.a. 1,950 1,440 1,490 1,350 1,350 1,165 1,085 
Legend: NH: Nursing Homes; HCBS: Home and Community-Based Services; n.a.: not available.   
Source: Author’s extrapolation based on the RNCCI national reports (27–31,169–172) and Portuguese demographic 
statistics (4) 
 
 
Table 20: RNCCI total supply (NH + HCBS) by NUTS II per 1,000 inhabitants ≥ 65 years old 
Care setting 2008 2009 2010 2011 2012 2013 2014 2015 2016 
NH 
NUTS II          
North 1.69 2.20 2.49 2.87 2.98 3.12 3.34 3.22 3.59 
Centre 1.91 2.42 2.89 3.17 3.27 3.60 3.91 4.34 4.59 
Lisbon and Tagus Valley 1.45 1.50 1.74 2.25 2.34 2.75 2.93 3.48 3.67 
Alentejo 1.52 2.09 2.55 3.36 3.92 4.25 4.25 4.27 4.40 
Algarve 3.31 3.81 3.73 4.78 4.49 5.59 5.50 5.74 5.70 
HCBS 
NUTS II          
North n.a. n.a. 2.32 2.67 2.74 2.67 2.56 2.48 2.35 
Centre n.a. n.a. 3.11 3.00 2.77 2.56 2.12 2.03 1.68 
Lisbon and Tagus Valley n.a. n.a. 5.36 3.96 3.64 3.84 3.66 3.68 3.55 
Alentejo n.a. n.a. 2.24 3.44 3.25 3.02 3.06 3.06 3.15 
Algarve n.a. n.a. 22.95 16.65 17.02 15.18 14.93 12.71 11.70 
Legend: NH: Nursing Homes; HCBS: Home and Community-Based Services; n.a.: not available.   
Source: Author’s extrapolation based on the RNCCI national reports (27–31,169–172) and Portuguese demographic 
statistics (4) 
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Table 21: Nursing Home units of care by NUTS II: number of beds per 1,000 inhabitants ≥ 65 years old 
NH typologies 2008 2009 2010 2011 2012 2013 2014 2015 2016 
UC 
NUTS II                 
North 0.42 0.42 0.46 0.53 0.50 0.46 0.45 0.23 0.23 
Centre 0.23 0.29 0.34 0.40 0.40 0.39 0.39 0.45 0.48 
Lisbon and Tagus Valley 0.28 0.25 0.24 0.30 0.29 0.28 0.28 0.29 0.34 
Alentejo 0.23 0.32 0.32 0.75 0.75 0.75 0.75 0.75 0.75 
Algarve 0.67 0.60 0.59 0.92 0.69 0.78 0.76 0.75 0.74 
UMDR 
NUTS II          
North 0.47 0.71 0.83 0.83 0.87 0.86 0.87 0.92 1.07 
Centre 0.71 0.88 1.02 1.15 1.17 1.18 1.23 1.37 1.47 
Lisbon and Tagus Valley 0.50 0.43 0.55 0.73 0.75 0.80 0.91 1.16 1.21 
Alentejo 0.56 0.60 0.71 0.89 0.89 1.04 1.04 1.04 1.13 
Algarve 0.62 0.89 0.87 1.20 1.19 1.17 1.15 1.19 1.54 
ULDM 
NUTS II          
North 0.75 1.01 1.15 1.43 1.53 1.73 1.96 2.01 2.22 
Centre 0.92 1.22 1.44 1.54 1.61 1.94 2.22 2.38 2.52 
Lisbon and Tagus Valley 0.59 0.71 0.83 1.08 1.17 1.52 1.60 1.79 1.89 
Alentejo 0.69 1.13 1.46 1.63 2.18 2.37 2.37 2.37 2.40 
Algarve 2.02 2.20 2.15 2.53 2.50 3.53 3.47 3.69 3.31 
UCP 
NUTS II          
North 0.05 0.06 0.06 0.07 0.08 0.07 0.05 0.06 0.07 
Centre 0.05 0.03 0.08 0.09 0.09 0.09 0.07 0.13 0.13 
Lisbon and Tagus Valley 0.08 0.11 0.12 0.14 0.13 0.14 0.14 0.24 0.23 
Alentejo 0.05 0.03 0.07 0.09 0.09 0.09 0.09 0.11 0.11 
Algarve 0.00 0.12 0.12 0.12 0.11 0.11 0.11 0.11 0.11 
Legend: UC: Convalescence Units; UCP: Palliative Care Units; UMDR: Medium Term and Rehabilitation Units; ULDM: 
Long-Term and Maintenance Units.  
Source: Author’s extrapolation based on the RNCCI national reports (27–31,169–172) and Portuguese demographic 
statistics (4) 
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Appendix 4 – Paper II: Additional results 
 
 
 
Figure 4: Patients in each care setting, by age and gender 
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Figure 5: Proportion of patients in each Multi-level Clinical Classification Software groups (Agency for 
Healthcare Research and Quality), in each typology of care (%) 
 
Legend: Clinical classification Software groups (CCS): CCS 1: Infectious and parasitic diseases; CCS 2: Neoplasms; 
CCS 3: Endocrine, nutritional and metabolic diseases and immunity disorders; CCS 5: Mental illness; CCS 6: Diseases 
of the nervous system and sense organs; CCS 7: Diseases of the circulatory system; CCS 8: Diseases of the respiratory 
system; CCS 9: Diseases of the digestive system; CCS 10: Diseases of the genitourinary system; CCS 12: Diseases of 
the skin and subcutaneous tissue; CCS 13: Diseases of the musculoskeletal system and connective tissue; CCS 16: Injury 
and poisoning. 
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Appendix 5 – Paper III: Additional results 
 
Figure 6: Kaplan-Meier survival curves in each care setting 
 
Legend: HCBS: Home and Community-Based Services; NH: Nursing Homes; UC: Convalescence Units; UMDR: 
Medium-Term and Rehabilitation Units; ULDM: Long-Term and Maintenance Units. 
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Figure 7: Patients’ cognitive dependency levels at admission and discharge in each activity assessed, by care setting 
Legend: HCBS: Home and Community-Based Services; NH: Nursing Homes; UC: Convalescence Units; UMDR: Medium-Term and 
Rehabilitation Units; ULDM: Long-Term and Maintenance Units. 
* significant at p<0.1; ** significant at p<0.05; *** significant at p<0.001 
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Legend: HCBS: Home and Community-Based Services; NH: Nursing Homes; UC: Convalescence Units; UMDR: Medium-Term and 
Rehabilitation Units; ULDM: Long-Term and Maintenance Units. 
* significant at p<0.1; ** significant at p<0.05; *** significant at p<0.001 
Figure 8. Patients’ physical dependency levels at admission and discharge in each activity assessed, by care setting 
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Table 22: Percentage of people who had changes in their cognitive status between admission and 
discharge 
    Status at discharge 
Total (N) 
  Status at admission Bad Unsatisfactory Satisfactory Good 
All population 
Bad 66.2% 8.6% 6.5% 18.6% 6,056 
Unsatisfactory 27.3% 25.4% 13.9% 33.4% 1,829 
Satisfactory 11.1% 12.0% 21.7% 55.2% 1,787 
Good 9.1% 5.1% 9.9% 75.9% 6,890 
Home and Community-Based 
Services 
Bad 72.0% 7.8% 5.7% 14.4% 1,506 
Unsatisfactory 21.7% 31.1% 14.2% 33.0% 437 
Satisfactory 9.2% 9.5% 29.4% 51.9% 422 
Good 5.3% 3.0% 7.2% 84.5% 2,461 
Nursing Homes 
Bad 64.3% 8.8% 6.8% 20.0% 4,550 
Unsatisfactory 29.1% 23.6% 13.9% 33.5% 1,392 
Satisfactory 11.6% 12.7% 19.3% 56.3% 1,365 
Good 11.2% 6.3% 11.4% 71.2% 4,429 
UC 
Bad 45.1% 11.2% 10.0% 33.7% 1,254 
Unsatisfactory 24.6% 19.9% 15.0% 40.4% 532 
Satisfactory 8.7% 12.1% 16.9% 62.3% 652 
Good 7.0% 5.5% 10.7% 76.8% 2,330 
UMDR 
Bad 64.0% 9.6% 6.9% 19.5% 1,818 
Unsatisfactory 30.7% 24.1% 13.3% 31.9% 618 
Satisfactory 13.9% 10.5% 20.6% 55.0% 505 
Good 12.2% 7.2% 13.1% 67.6% 1,423 
ULDM 
Bad 81.1% 5.9% 4.1% 9.0% 1,478 
Unsatisfactory 34.7% 30.2% 12.8% 22.3% 242 
Satisfactory 15.4% 20.2% 24.0% 40.4% 208 
Good 23.4% 7.2% 10.2% 59.2% 676 
Legend: UC: Convalescence Units; UMDR: Medium Term and Rehabilitation Units; ULDM: Long-Term and 
Maintenance Units. 
Note: Only those alive at discharge were analysed. 
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Table 23: Percentage of people who had changes in their physical status between admission and 
discharge 
    Status at discharge 
Total (N) 
  Status at admission Incapable Dependent Autonomous Independent 
All population 
Incapable 55.0% 36.2% 6.8% 2.0% 6,447 
Dependent 16.0% 55.0% 19.0% 10.0% 9,222 
Autonomous 2.8% 33.7% 39.9% 23.6% 466 
Independent 0.7% 18.7% 12.4% 68.1% 427 
Home and Community-
Based Services 
Incapable 66.0% 26.7% 5.2% 2.2% 1,821 
Dependent 13.7% 62.4% 16.4% 7.5% 2,631 
Autonomous 4.4% 32.2% 45.0% 18.3% 180 
Independent 0.0% 15.5% 9.8% 74.7% 194 
Nursing Homes 
Incapable 50.7% 39.9% 7.5% 1.9% 4,626 
Dependent 16.9% 52.1% 20.0% 11.0% 6,591 
Autonomous 1.7% 34.6% 36.7% 26.9% 286 
Independent 1.3% 21.5% 14.6% 62.7% 233 
UC 
Incapable 34.5% 49.0% 13.9% 2.7% 1,313 
Dependent 10.6% 48.3% 26.8% 14.2% 3,192 
Autonomous 1.9% 28.1% 42.5% 27.5% 160 
Independent 0.0% 16.5% 14.6% 68.9% 103 
UMDR 
Incapable 51.1% 40.9% 6.3% 1.8% 2,070 
Dependent 23.6% 54.3% 14.9% 7.2% 2,179 
Autonomous 0.0% 38.7% 30.6% 30.6% 62 
Independent 5.7% 26.4% 17.0% 50.9% 53 
ULDM 
Incapable 67.3% 28.6% 2.8% 1.2% 1,243 
Dependent 21.6% 57.8% 11.2% 9.4% 1,220 
Autonomous 3.1% 46.9% 28.1% 21.9% 64 
Independent 0.0% 24.7% 13.0% 62.3% 77 
Legend: UC: Convalescence Units; UMDR: Medium Term and Rehabilitation Units; ULDM: Long-Term and 
Maintenance Units. 
Note: Only those alive at discharge were analysed. 
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Appendix 6 – Paper IV: Additional results 
 
 
Legend: HCBS: Home and Community-Based Services. 
 
 
 
 
 
 
 
 
 
Figure 9: HCBS: Length of Care by age group, gender, region of care and social support 
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Legend: HCBS: Home and Community-Based Services; ADL: Activity of Daily Living. 
 
Figure 10: HCBS: Length of Care by cognitive, locomotion, ADL, Gamma density and residual deviance 
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Legend: UC: Convalescence Units. 
 
 
 
 
 
 
 
 
 
 
Figure 11: UC: Length of Care by age group, gender, region of care and social support 
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Legend: UC: Convalescence Units; ADL: Activity of Daily Living. 
 
Figure 12: UC: Length of Care by cognitive, locomotion, ADL, Gamma density and residual deviance 
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Legend: UMDR: Medium Term and Rehabilitation Units. 
 
 
 
 
 
 
 
 
 
 
 
Figure 12: UMDR: Length of Care by age group, gender, region of care and social support 
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Legend: UMDR: Medium Term and Rehabilitation Units; ADL: Activity of Daily Living. 
 
Figure 13: UMDR: Length of Care by cognitive, locomotion, ADL, Gamma density and residual deviance 
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Legend: ULDM: Long-Term and Maintenance Units. 
 
 
 
 
 
 
 
 
 
 
Figure 14: ULDM: Length of Care by age group, gender, region of care and social support 
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Legend: ULDM: Long-Term and Maintenance Units; ADL: Activity of Daily Living. 
 
 
 
Figure 15: ULDM: Length of Care by cognitive, locomotion, ADL, Gamma density and residual deviance 
